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I. j 4 n Account of an extraordinary Stream ojf 
Wind, which Jhot thro' Part of theParipes 
of Termonomungan and Urney, in the 
County ^Tyrone, on Wednefday October 
I r, 1752.^ Wm. Henry, Z). D. ReBor 
of the Parip of Urney : Communicated by 
the right honourable the hord Cadogan, 
F, R. S. 


Read Jan. 1 1 
I7S3‘ 


T he air for the whole day was ferene 
and calm ; fometimes a gentle breeze 
from the fouth-eaft. About four of the clock in the 
afternoon, the fky feemed to open •, and there was a 
flafh of lightning from the fouth-eaft. In the fpacc of 
iialf an hour after, there was heard thunder, as at a 
great diftance, from the fame point. About five the 
fky was a little overcaft with clouds j but the air con- 
tinued in a dead calqa. On a fudden there was 
heard a violent rufhing noife j the fky feemed to open, 
and emitted a flafh of I'ghtning, but no noife of thun- 
der } and a ftream of wind inftantly enfued, the vio- 
lence of which nothing could refift. 

This ftream of wind, fo far as can be traced by 
tlie effedls, arofe from a glin. called Aligolan, and 
continued its courfe for three miles from fouth-eaft 
to north-weft. The violent current of it feemed to 
be confined to a fpace about feet in breadth, and 
the whole body of the ak iti motion did not exceed 
fixty feet, as may be computed from fome of the fol- 
lowing particulars, which happened in the little 

A village 



village of Lifnacloon in the pariDi of Terraonotnun- 
gan, and the edge of the parifli of Urney. 

At the diftance of a mile to the fouth-eaft of this 
village, it cut a line thro’ feveral clamps of turf, 
which were flanding in a bog, and tumbled down 
all the clamps in this line. Thence it croft’d the 
river Derge, in the fame line, and dafh’d up the wa- 
ter with great noife and violence, as was obferved 
by John Kyle, who has mills on the river, and feve- 
ral others. Thepce, in the fame line, and at the 
fpace of half a mile, it took the village of Lifnacloon, 
where there are 1 3 dwelling-houfes, befide ofSce- 
houfes, belonging to farmers and cottagers, feattered 
irregulaidy. 

I ft, It daftied down an’ hay-ftack belonging to 
Wm. Montieth, which was the firft objed in its way j 
and ftripped intirely twelve feet off the roof of his 
dweliing-houfe. ' - 

adty, It knocked down Henry Carolan’s turf-ftack, 
and carried feme of the turf above 500 yards over 
the cabbins into the fields. 

3dly, At the diftance of 6p paces, it took Henry 
Crawford’s houfe. Full in the broadfide of which, 
it ftripped feet, leaving each of the ends, above 
and below the, ftream of air, quite unmoved. This 
particular points out its utmoft breadth. 

At the back of this houfe it overfet an hay-rick, 
which ftood in its line ; but did not ruftle any of the 
corn-ftaeks, lyhich ftood within a few yards to the 
north fide. 

4. It knocked off eight feet of the roof of Solomon 
Fofiiot’s kiln, which ^od in its line, 

* 5. It 
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f. It levelled 55 feet of David Montleth's iaidea- 
ditch. 

6 . It levelled, in the fame direa line, Wm. Fol- 
liot the younger’s hay-ftack, which flood fouth-eaft 
from his houfe, 

7. It burft with incredible violence thro’ his cow- 
hoiife, and cut a paffage of feet quite thro’ it, 
and carried fome of the ribs of the houfe before it 
400 yards into the field : The reft of the houfe was a 
little ruMed . His wife, who was gone into the cow- 
houfe a minute before, was knocked down by one of 
the ribs falling. She declared, that it was a dead calm 
the minute before j when, on a fudden, fhe faw a 
flafh of lightning, and heard and felt the violent 
ftorm ; but heard no thunder. 

Old William Folliot, aged who was walking 
in the field, at the back of the houfe,’ was blown 
down, and grievoufiy bruifed. He faw the light* 
ning, but heard no thunder. 

Solomon folliot, being in the fame field (but out 
of the line, in which the ftrcam of wind palTed) 
felt no wind, but heard a mighty ruftiing noife, and 
faw the timber, thatch, turf, andduft of thehoufes, 
fly by him, at the diftance of forty yards. He faw 
a flight of rooks dafoed down in the fame field. 

In this village are feveral other inhabited houfes, 
both on the north and fouth fides of the coiarfe of 
this ftream, none of which were in the leaft ruffled. 
The air continued ftill, among thefe houfes j and the 
inhabitants flood aftonifhed, on feeing the fudden 
devaftation fo near them. 

After paffing this village, the ftream was conti- 
nued in the fame line, but with lefs violence, to a 

■A i large 
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large hill in the parifh of Urney, which is called 
Muckle j and, on the north fide of the hill, at the 
diftance of a mile from Lifnacloon, burft open the 
door of John Ranking, a weaver, and broke down 
a web in his loom. As at this lafl: place it entered 
a large bog, which is extended for three miles, it 
could be traced no farther. 

The time, in which this ftream pafled thro’ the 
village of Lifnacloon, was about five minutes. It 
was fiicceeded immediately by a torrent of rain. 

Having been informed of this extraordinary phas- 
nomenon, that I might have the more perfect know- 
lege, of all particulars, I took with me two gentle- 
men, Dr. Michael Law, a phyfician of note, and the 
reverend Charles Rhea, on the 20th inftant, from 
Strabane, and view’d and meafur’d on the fpot the 
courfe of this violent ftream, as it appeared by the 
marks; and at the fame time examined minutely 
the feveral inhabitants of the village of Lifnacloon, 
who were eye-witnefies of this fail ; and from their 
united tefthnonies, and my own ocular obfervations, 
colkded the above account. 

Given under my hand this 2 1 day of Odober, 
,I7P- 


William Hemy, Z), £). 
Redor of the Parifh of Urney, 


H. 



II. AnAccountofaBoohy intitledy P. D. Pauli 
Frifii Mediolanenfis, &‘c. Dilquifitio ma- 
thematica in caufam phylicam figur® et 
magnitudinis Telluris noftr® ; printed at 
Milan in 1752. infcribed to the Count de 
Sylva, and confifling of Ten Sheets and a 
half in ^ario: By Mr, J. Short, F, R. S, 


Read Jan. 1 8 , 
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T may be laid down as a rule in 
mix’d mathematics, “ That the de- 
termination of no phyfical quantity be carried far- 
** ther than the obfervations, or other mechanical 
meafures, can bear left there follow this incon- 
gruity, of the conclufion being more e.xtenfive tlian 
the premifes. It were abfurd, for inftance, in the 
refolution of a triangle, to compute an angle to the 
exadnefs of feconds, or a fide to centefms of an inch, 
when, perhaps, the inftruments ufed can meafure no 
angle lefs than lo minutes, or a fide but to the ex- 
adlnefs of a foot. The conclufions of arithmetic and 
geometry are indeed rigoroufly true, but they are only 
hypothetical j and whenever the quantities, that enter 
any praftical queftion, cannot be meafured, but with- 
in certain limits, it were in vain to look for an an- 
fwer perfedly accurate , The error of the inftrument 
becomes itfeif one of the data j and we muft con* 
tent ourfelves to find the limits, which the quantity 
fought cannot well exceed, or fall ftiort of, by fuch 
rules, as the great Mr. Cotes has left us in h» excel- 
lent treatife on the fubjed. 

2 . In 
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3 . In like manner, when any phylical theory is 
deduced from obfervations, its accuracy will ftill be 
in proportion to that of the obfervations, on which it 
is founded. Sir Ifaac Newton, we find, in com- 
puting the ratio of the earth’s axis to its equatorial 
diameter, confines himfelf to a reafonable approxi- 
mation, and to three places of figures (229 to 230) j 
becaufe, whether that ratio is deduced from the dif- 
ferent lengths of ifochronous pendulums in different 
latitudes, from the meafurement of difiant degrees 
of a meridian, or from both j the elements of the 
calculus can fcarcely furnifh a greater degree of ex- 
adnefs. And of the fame judicious caution we have 
many other examples in the works of that incompa- 
rable author. 

3. On the other hand, when obfervations and 
theories are brought together, and compared, nothing 
can be juftly inferred againft a theory from' its dif- 
agreement with the obfervations, unlefs that difagree- 
mentis greater, than can be fairly imputed to the im- 
perfedion of inftruments, and to the unavoidable 
midakes of an obferver 5 efpecially, if the difference 
fhould be feme times in excefs, and at other times in 
defed i or, according to feme of the obfervations, 
fhould intirely vanilh. 

4. Altho’ thefe rules, manifeftly well-founded, 
have been fellowed by all the heft writers, our au- 
thor dbferves, that feveral ingenious men, both in 
France, and in Italy, have deviated from them j par- 
ticularly in treating of the famous queftion concern- 
ing fhe figure of the earth. Some, with Meffieurs 
C&raut ^d Bougner, attributing too much to the 
cbfervations, that have been made, and taking them 
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for abfolutely exa<a, have concluded Sir Ifaac New- 
ton’s reafonings on that fubje<3: to be faulty j while 
Father Bofeowie, a Jefuit at Rome, making them 
quite loofe and uncertain, thinks no argument at all 
can be drawn from them, concerning the earth’s 
figure; far lefs in confirmation of the Newtonian 
theory. 

5. In oppofition to thefe two extremes, equally con- 
trary toreafon, as they are to each other, F. Frifi writes 
the treatife now before us; in the introdudtion to which 
he fhews, i. That, altho’ the ratio of tlie axis of the 
earth to its equatorial diameter is, from M. de Mau- 
pertuis’s operations in Lapland, and afterwards in 
France, that of 177 to 170 ; and by the theory only 
229 to 230 jyet the difference is no more, than what 
might arife from a miftafce of about do toifes in the 
meafure of either of the two degrees, that are com- 
pared, or of 30 toifes in each of them. Or, fuppofe 
the meafure of the arcs to be exadt, the fame dif- 
ference might be owing to an error of 4 or 5 fe- 
conds in the aftronomical part. And fuch errors, 
or others equivalent to them, in a courfe of fa ma* 
ny combined oper,ation&, our author looks upon as 
difficult to be avoided. But he adds, if the obfer- 
vations of M. de Maupertuis, and his fellow acade- 
micians, feem to differ from the tltecffy, thofe of 
Meffieurs Bouguer and de la Ccawfemine exaflly 
agree with it : According to whom, a degree at the 
equator, containing yd75'3 toifes, and in latitude 
49® 22' 57 1 83 toifes, the difference of the axis and 
equatorial diameter comes out to be 

6 . In anfwer to F. Bofeowie, and thofe who niake 
KO account of the ot^vastions, our aathec ailows, 

that, 



[ 8 ] 

that, if they were fuch, as M. Cafiini, and feme other 
academicians, made in France, of the meafure of a 
parallel of latitude, they could not be much depended 
on ; that method being liable to fevera: obvious incon- 
veniencies. But he infifts, that, with the excellent in- 
ftruments, which were ufed, and, confidering the dif- 
tinguiflied ikill of the obfervers, as well at the polar 
circle as in France, and at the equator, the error upon 
one degree of the meridian could not exceed 6 o or 
70 toifes j which is a degree of exadtnefs not only 
fufficient for the determination of the firft queftion, 
viz. whether the fpheroid of the earth is flat or 
long j but likewife to found an agreement between 
the obfervati'ons and the theory, as near as can be ex- 
pected or defired. 

7. The work itfelf is divided into ten chapters : 

I. De obfervationibus circa telluris figuram haCtenus 
inftitutis. 

II. De principiis et hypothefibus quibufdam. 

III. De rotatione corporum, et vi centrifuga. 

IV. De mutationibus ex motu circulari orti& 

V. De attraCtione corporum rotuiidorum. 

VI. De comparatione gravitatis in variis homogeneas 
Iphaeroidis locis. 

VII. De figura terras. 

VIII. De ^adibus meridian! et paralleiorum. 

IX. De loxodromiis nautarum, de parallaxi lunae, 
et aliis ex eadem theoria pendentibus. 

X De theorias et obfervationum confenfu. 

8. In chap. i. we have a fliort hiftory of the in- 
quiries, that have been made into the magnitude and 

figure 


4 
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figure of the earth down to the prelent times 5 and 
the preference is juftly given to the meafurements of 
Mr. Norwood in England, A. D. id^5, and of the 
members of the French Academy of Sciences llnce 
that time. From thefe he gathers, that, within lefs 
than do or 70 toifes, the lengths of a degree of tlie 
meridian are as follows ; 

^ f ToifeS. 

Lat. o o 56753 
45 o 5’7ioo 
4P 21 f7i83 
y3 o ^7300 
66 20 57400 

9. Chap. 11. contains an account of the principles, 
on which this theory is founded ; viz. the uiiverfal 
gravitation of matter, and the diurnal rotation of the 
earth. Our author mentions likewife the hypothefis 
of the earth’s being originally in a fluid ftate ; but re- 
jeds it as precarious and improbable. He allows how- 
ever, that, with regard to the prefent queftion, it is 
all one whether it was firft a fluid or not, feeing the 
ocean is circumfufed jufl: in the fame manner, and 
to the fame altitude, as if the whole was ftill a fluid. 

_ 10. Chap. Ill, and IV. are employed in the doc- 
trine of centrifugal forces, and their effed in changing 
a fluid fphere into the form of an oblate fpheroid. 
In the former of thefe chapters, the author refolves, 
as ufual, the centrifugal force of a particle into two 
others i one, that ads diredly contrary to the gravita- 
tion of the particle j and the other a force in a di- 
redion perpendicular to it. And this laft he confiders 

B again 



[ ] 

again as ading laterally upon the contiguous particles 
impelling them towards the equator. But the quan- 
tity of this force, when greated at the odant, he 
computes to be only - g - g of the force of gravity ; 
and therefoie, fays he, it may be fafely negleded. 
The truth is, after the fpheroid is come to be in a 
permanent date, and all its parts in aquilibrio^ there 
is no longer any fuch lateral force at all ; it being 
now intirely fatisfied by the gradual contradion of 
the earth’s axis. 

11. The general contents of the following chap- 
ters are fufiiciently expreffed in their titles already 
given. Nor can we be more particular, without 
entering into a detail of algebraical operations, which 
would be improper for this place j and which is the 
lefs neceffary, as the fame things have been treated 
of by feveral other authors. 

. This does not, however, in the lead detrad from* 
the merit of F. Frifi y who difcovers throughout 
this work much acutenefs and Ikill, joined with all 
the candor and ingenuity, that become a philofbpher. 
And as he has not yet exceeded his z^d year, it may 
be expeded, that the fciences will one day be greatly 
indebted to him efpecially as we find him adually 
engaged in compofing a complete body of phyfico- 
mathematical learning. 

1 2. There is only, in his VI. Chapter, a criticifm 
upon one of Sir Ilaac Newton’s demondratbns, in 
which we c^not agree with this ingenious author. 
And as this demondration has proved a dumbling- 
block, not only to F. Frifi, but to many other learned 
men, we fhall be obliged to confider that part of it, 
which has been midaken, at fome length, by the 
help of the following fcheme : 


In 
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In which let the elllpfis ApBqA^ whofe axes AB^ 
pq^ are in any given ratio, as of m to have the cir- 
cles apbq^ and APB^ infcribed and circumfcribed 
to it : And if the figure revolves on the axis 
there will be generated an oblate fpheroid ApBqA^ 
with two fpheres, the greater circumfcribed to the 
fpheroid, and touching, it in its equator and 
ihe leibr infaibed and touching it in the poles pq j 
the folid content of the fpheroid being the Gril of 
the two mean proportionals between the folidity of 
the exterior fphere, and that of the interior. 

But if the figure revolves on the axis ABt there 
will be generated a prolate fpheroid ApBqAj infcribed 
in the exterior fphere at the poles AB ; and circum- 
fcribing the interior fphere at the equator its fo- 
lidity being the fecond of the above mean proportion- 

B z ’ als< 



als. So that if 0 and P ftand for the folidities of 
the oblate and prolate fpheroids, and ty, s, for the 
two fpheres j S :0: P : s ~ are in the continued 
proportion of m : n. And S : P, or 0: s : ; ; ;r. 

As S : s : : 

Or we may with Sir Ifaac Newton conceive of the 
genefis of thefe folids as follows, i . Let the fphere 
jJPB^ be uniformly comprelTed in the diredlion of 
its axis P^, till that axis is diminifhed to and 
the fphere changed into the oblate fpheroid. 2 . Let 
this fpheroid be equally compreffed in the diredlion 
of that diameter of its equator, v/hich is perpendicu- 
lar to pq and AB^ or to the plane of the figure j and 
it will degenerate into the prolate fpheroid, whofe 
poles are A and B. ? . Let this lafi: be comprelled in 
the diredfion of its axis AB, till it is changed into 
the fphere apbq j and, in each of thefe comprellions, 
the folid fpace, which the body contains will be di- 
minifhed in the ratio of m to n. 

Now, as the determination of the earth’s figure de- 
pends not only upon that of the ratio of the centri- 
fugal force, by which a body tends to recede from 
the axis of rotation to the power of gravity; but 
Hkewife, upon the decrement of gravitation arifing 
from the body’s being in that rotation adlually re- 
moved to a greater diftance fiom the centre: it is 
not enough, that we know, from the experiments 
with pendulums, the centrifugal force at the equator 
to be about of the force of gravity. We need, 
farther, two diftindt propolitions ; one to determine 
the attradtive force of a fpheroid at its pole ; and the 
other to determine its altradlion at the equatoiv 
The firfl of thefe we have in Prhicip, kb, i. prop. 

, ' 9 ^' 
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91. and .the fecond has been fupplied by feveral 
authors. But Sir Ifaac, who feldom does any thing 
in vain, found, that he could, by one of his artifices, 
make that 9 ift propofition ferve likewife to determine 
the attradion at the equator, by the following argu- 
ment: 

Let G be the attradion of the exterior fphere at ^5 
and let the decrement of that attradion, when the 
fphere is diminifhed into the oblate fpheroid 
be d ; and S' the decrement of this laft attradion, 
when the oblate fpheroid is diminifiied into the pro- 
late, whofe poles are AB : then, I fay, c/is nearly 
equal to S j the difference of the axes of tlie gene- 
rating elllpfe being fmall. 

For the attradive matter, that is taken away, has, 
in* both cafes, the fame ratio to the matter, that is 
left j and its pofition, with refped to that which is 
left, is, in both cafes, nearly the fame : And there- 
fore the fuccefiive attradions will be nearly in con- 
tinued proportion, G:G — dwG — d-\- S 
multiplying and rejeding d^ as inconfiderable, Gi=s 
Gif', and d=^S> 

Thus, if the attradions of the fphere APB^i and 
of the prolate fpheroid, at its pole be 126 and 
125 refpedively j the attradion of the intermediate 
oblate fpheroid at its equator will be 125’i : and how 
neaily this approaches to the truth, may be feen from, 
an exad computation of thofe attradions. For, if the 
axes of the generating ellipfe be loi and 100, and the 
attradive force at the furface of the fphere i z 6 ; the 
attradion at the pole of the prolate fpheroid will be 
1 24.983 S; and that at the equator of the oblatC; 
izj.yoyy 5, which exceeds the arithmetical mean 

. between. 
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between the two former, only by .0068 ; that is, by 
about .part of the attraction of the oblate 

fpheroid at the equator. 

This reafoning is more Ihortly exprefled (Prinetp. 
lib. iii. Prop. 19.) as follows: 

.... “ Gravitas in loco A in fphffiroidem, con- 
“ volutione eilipfeos [ApBq) circa axera AB de- 
“ feriptam, eft ad gravitatem in eodem loco A in 
‘'•fph^ram centre C radio AC deferiptam, ut lay 
“ ad 126. Eft autem gravitas in loco A in terram 
“ media proportionalis inter gravitates in diCtam 
“ fphasroidem et fphseram ; propterea quod fphtera, 
“ diminuendo diametrum P^in ratione loi ad loo, 
“ vertitur in figuram terrte i et hxc figura, diminu- 
endo in eadem ratione diametrum tertiam, qute dia- 
“ metris .<^P,P^perpendicularis eft, vertitur in dic- 
tarn fphaeroidem j et gravitas in A, in ufraque mju^ 
“ diminuitur in eadem ratione quath proxime.’* 

In which the expreffion “ eadem ratione'^ occurring 
a feeond time has mifled F. Frifi and others, to think 
this laft ratio to be likewHe that of the axes, or of 
loi to 100: Whereas the identity of ratio’s here af- 
ferted is to be referred only to the words “ utroque 
cafu 5” the ratio itfelf being not that of the axes, or 
oimton', but the half of that ratio (whatever it is 
found to be by Prop. 91. lib. i.) which the attraction 
of the fphere has to the polar attraction of the in> 
feribed fpheroid. 

This inadvertence, however, of his own F, Frifi 
charges upon Sir Ifaac Newton j and files it up, as 
the fixth of the errors, which he fays have been 
difeovered in the Prinetpia. . , . “ Ita dum ftabilit® 
** in lib, iii. propofitione teireftrium axium pro- 

” portionis 
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portlonis fulcimentum et patrocinium quaerimus, 
aliud in propofitione eadem fophifma fefe ofFert, 
“ quod eorum> quas in principiis mathematicis New- 
“ toni nadla (z. e. deteda) funt hadtenus, fextuna 
“ eftj &c,” But we may take it off the file again ; 
and, for the prefent, leave the other five, till they are 
confidered of at more leifure. 

13. In his loth and laft chapter, our author fums 
up the evidence, and finds, that all the good obftrva- 
tionSjthat have been made, as well by pendulums, as 
by adual menfuration, concur with the theory, in 
making the ratio of the earth’s axis and equatorial 
diameter to be as 229 to 230. This is indeed a fuf- 
ficient confirmation of the theory of gravitation : But 
it muff be obferved, that the coincidence is not per- 
haps quite fo perfedf as F, Frifi imagines. That 
ratio' correfponds well enough to the exadtnefs, to 
which the firfl: elements of the calculus can be ob- 
tained j the length of a fecond pendulum, and that of 
the earth's equatorial diameter, from which the cen- 
trifugal force (t|?) is deduced. But, if we fuppofe 
that force to be accurately and compute more 
rigoroufly, we fhall find the ratio in queftion to be 
very nearly that of 22y to 226 j agreeing Hill with 
the obfervations as well as can be defired j and {hew- 
ing, at the fame time, the inimitable art of Sir Ifaac 
Newton in the contrivance and ufe of approxima- 
tions i feeing the ftridteil calculation raifes the equa- 
tor not the third part of a mean geographical mile 
above what he had found by his method. 

I fent F, Frifi’s book to my ingenious and learned 
friend the reverend Mr. Murdock, Fellow of this 
Society, has fully confider’d the queftion con- 
cerning 
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ccrniiig the figure of the eartli j and who, after hav- 
ing perufcd the book, and difcover’d the above mif* 
take of F. Frifi, fent me the above theorem, and its 
deinonflration. He likewife fent me the following 
theorems, which, he fays, he had communicated to 
M. de Eremond, in the year 1740, when he was 
tranflating his treatife on failing : But M. de Bremond 
dying foon after, thofe, who had the care of publifh- 
ing the tranflation, printed it incorred in feveral 
places i particularly the theorems for the prolate fphe- 
roid : On which account, he fays, if they are thought 
worth preferving, they may be inferted in the Fbilo^ 
phical ’TranfaSiions. 

Tofijeript. 

Theorems for computing the ratio of the attradive 
force of a fpheroid, at its pole or equator, to that 
of the inferibed or circumferibed fphere. 

I. In an oblate fpheroid,* the ratio is. 


Pole 

Equator 
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In which /» : i , as the greater axis of the generating 
ellipfe is to the lefler. ^ is a circular arc, to the 
radius i, whofe tangent is V®/* — i, or its reciprocal, 
if I CT I- And / is the natural logarithm of 

S I 

yt 5 being the fine of the] arc, whofe co-fine is ~ 

X y'w* — I, and V the verfed fine of the fame arc. 

Not e^ Th e two firft theorems, by fubftituting t 
for y/ coincide with thofe of Mr. Maclaurin 
for the oblate fpheroid, in his dilfertation on the 
tides. 

III. A Letter from the Rev, Mr, George 
Coftard, Fellow of Wadham-College, Ox- 
ford, to Dr, Bevis, concerning the Tear of 
the Eclipfe foretold by Thales. 

Dear Sir, 

Read Jan. 25, y THANK you greatly for the ufe of 
X the Petersburg Ads, .while in Lon- 
don, where Bayer fuppofeth the eclipfe foretold by 
Thales to the lonians fell out the year before Chrifi: 
603. Since my return home, upon looking over 
fome papers, that I had formerly drawn up on that 
fubjed, I find, that I had determined it to have been 
the very fame year. I will not trouble you with the 
chronological arguments, on which I founded that 
determination 5 and therefore fhall only tranferibe fo 
much of thofe papers as relates to calculation. 

C Kiccioli 
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Riccioli fuppofethj.tliat the eclipfe foretold by Thales 
happened the year before Chrift 58-5' ; and quotes both 
Theoa and Cleomedes, in confirmation of the opinion. 
Theonj perhaps, had Cleomedes’s words in viewj 
but neither of thefe authors have circumftances 
enough to determine what eclipfe in particular they 
meant. The pafiage of Theon is in his chapter con-^ 
ccrning the moon's parallax, where he fays^ that 
Hipparchus, being in doubt whether the fun had any 
parallax at all, fuppofed, in die fixft book of his 
treatife concerning Magnitudes and Diftances, that 
the earth, in refpedt of the fun, was only a point 
from whence, by means of an eclipfe there fet downi 
by him, he framed two diftances of the fun, a Jef& 
and a greater. Ey A fjteysduv ^ ct7roc^n~^ 

fj-oulm Aa/tCact'a (pcLivopiSvov tvto,» EjcAo'j-'iv HA;#^ iv fA.iV 

'Tow Tree) Toj' 'EAAiis-TrorIcu/ Tojrois qAb t:«*HA/8 
yiyiviftivm'y fxnSiv aula xat^a'po.iVe^ sv 

Tii xaT AiyvT%y tx A fJucAic^x TrS'/xTrl^jK.og/ta t«S' 
S'lafJLil^s IjcAsAoiTroTa- 

AU then that is here faid is, that the ecKpfe made 
ufe of by Hipparchus was total at the Hellefpont}- 
but at Alexandria in Egypt a Iktle more than f digits' 
only. But he hath neither given us the sera of Nabo- 
naffar, the place of the luminaries, nor any one cir- 
camftance beftdes, by whicli we might form anycon- 
clufion what year this eclipfe was in, 

Cleomedes, who perhaps faw the fame treatife of 
Hipparchus, k as uncircumftantial as Theon. He 
fays only, that the diameter of the moon’s fhadow at 
the earth is foraething more than 4.000 ftadia. And 
to confirm this aflertion, he fays, yeyove ^ av% 
eTt TVS xxlu TcV'HAiov TxAe'd-gwr, 05 &Aos nOTE 
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h EAA,)?Woj't^ luXeiTUv, grjjpwS'^ ev Ta.^d 

ro '7rifA.T%v TJ?s li'icci IxhmTm Sta/ut-slps’ uirs^ xccld 
•TW (pccvlAcrlay Ta^d S'a.yrv/\.iis S'vo ^ /S^a^^U'. 

By the quantity of ob-Icu ration here mentioned, this 
feems to have been the fame eclipfe with that quoted 
by Theon from Hipparchus ; but as the place of ob- 
tcrvation in both thefe authors appears to have been 
Alexandria in Egypt, it muft have been after that place 
was built. Confequently it was probably obferved 
there by Hipparchus himfelf, and therefore could net 
have been the eclipfe foretold by Thales. Bef des, 
was this eclipfe total upon the banks of the Helle- 
fpont, I know not what reafon there is for fuppofing, 
that the battle between the Lydians and the Medes 
was fought there. It fliould rather feem, that the 
engagement was on the confines of the two king- 
doms : confequently in a more fouthern latitude, arud 
in a longitude more to the eaft of Alexandria, this 
eclipife could not have been total j nor therefore (as 
Herodotus faid it did) turn day -into night. 

Sir Ifaac Newton, in his chronology, iikewife fup- 
pofes the eclipfe meant to have been that in May, 
the year before Chrifi: y 8 y. But in this, perhaps, 
he rather followed others, than adopted it after any 
examination of his own. That treatife never had 
the finifliing hand of its- great author, and it is well 
known now in what manner it came abroad. 


According to Riccioli, this eclipfe was at the Hel- 
lefpont centi-al, and at Sardes fell out at 6 of the 
olock in the afternoon j and therefore is rejedled, you 
£nd, by Maier, in the Petdrfburg Acts, as being 
too late in the day. “ Ouja ad littora Afias minoris 

C ^ (fays 
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“ (fays he) fub foils occafum appulit, in Natolia; 
** nulla fuit eclipfis totalis, quin nec confpicua ob 
“ inftantem folis occafum.” 

According to my computation, the apparent time 
of the true conjundion was at Greenwich, May a8‘. 


The place of the luminaries 
Moon’s latitude north 
Semidiameter of the earth’s diflc 
Semidiameter of the penumbra 


I o 24 
zo y4 
< 5 r 14 
32 40 


Time of the grcateft obfcuration at 
Greenwich 

Beginning of the general eclipfe 
End of the general eclipfe 
Duration. 


d h ' 
z8 4 32 33 
2 2 20 

7 1 
4 i6 


® t 

Longitude of Sardes eaft from- London . 29 y- 
Its longitude north / 3.8 10 . 

Time of fun-fet there May 28,, 7^ ^4!'. 


The palfage of the centre of the penumbra over ■ 
the earth’s difk was at the following times, as rec- 
koned at Greenwich, thus:. 


Times 
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Times 

Longitudes 

Latitudes | 

h 

/ 

// 

Q 

/ 

// 

0 

/ 

// 

3 

2 % 

33 

Ilf 

f 

loW 

22 

10 

40 N 

4 

02 

33 

9 f 

24 

fO 

31 

30 

10 

4 

32 

33 

75 

52 

30 

38 

49 

10 

4 


ff 

73 

34 

40 t 

3 P 

31 

10 

4 

43 

34 

68 

8 

0 

41 

2 

23 


02 

33 


22 

10 

44 

II 

30 

f 

3^ 

33. 

25 

20 

20 

46 


30 


By this, I think, it pretty plainly appears, that 
the centre of the fliadow pafled fo far from any place, 
where we can reafonably fuppofe the battle between 
the Lydians and Medes to have been fought, that 
this can hardly have been the eclipfe mentioned by 
Herodotus. 

Father Hardouin, in his chronology of the Old 
Teftament, rejedts this eclipfe, as not happening, 
he fays, in the reign of Cyaxares, but in that of 
Aftyages j not on the fourth year of the Olympiad, 
but a month before it began j as falling out too 
late in the dayj the greateft obfcuration being (at 
Sardes, I fuppofe he means) fcarce half an hour be- 
fore fun-fet j and not total, or central, or di- 

gits, as Riccioli. makes it,- but almoft 9. Tho’ Pliny 
therefore fays this eclipfe was Olymp. xLviii. 4. & 
A. V. c. CLX. yet fix MSS. he obferves, in the 
French king’s library, have clxx. and fo mofl: printed 
copies. He thinks therefore, that, inftead of clxx 
die number fhould be clvii. which, he fays, is 
Olympiad XLvm. 4. and the year before Chrifi: 597' j 
when there was an eclipfe of the fun, on Wednefday 
July the p, at 6 of the clock in the- morning. - 

This 
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This eclipfe Petavius likewife prefers j tho’ he makes 
the digits eclipfedotily 9.21': Which is ftrange 'enough, 
as it could not have been by any means the caufe of 
fuch a darknefs, as is defcribed by Herodotus. But 
*F. Hardouin fuppofeth, that this battle was fought 
upon the banks of the river Halys in Cappadocia, 
and in latitude north 40®; where, fays he, this 
eclipfe muft have been central and annular. 

According to Dr. Halley’s tables, the year before 
Chrift 5P7 the apparent time of the true conjpndio'n 
at Greenwich was July S'! 21^ yo' 9'' j and 


'The plaee-of the luminaries 
Moon’s latitude north 
Semidiameter of the earth’s dijfk 
Semidiameter of the penumbra 

Beginning of thesgeneral odipfe 
End of the general eclipfe 
Dtiration 


s 0 , 11 


5 9 17 o 

33 32 

34 38 
30 44 


-fe I II 


1.9 8 16 
9 o 49 2 

5 41 6 


a § n 

Sun rofe centrally eclipfed, in longitude 
weft'from Greenwich 83 33 o 

And in latitude north 43-^6 yo 

Sun fet centrally eclipfed, in longitude eaft 
from Greenwich 132 37 20 

And in latitude north • ’2,6 '23 20 


The place ©f the denfte of the'p'enttmbra was at 
ihe following times, as reckoned at (Greenwich, thus : 


Times 
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'Hnies 1 

Longitudes' 

Xafitudes | 


" 1 

fl 

0 

! 

// 

0 

/ 

it 

21 

4 d 

If 

30 

21 

oE 

62 

30 

34 

\zi 

58 


42 

f3 

30 

60 

f3 

0 

\2 2 

13 

39 


3 * 

40 


8 

20 

■2 2 

28 

39 

6S 

58 

0 

5'4 

41 

40 


This eclipfe, therefore, at Sardes, or any-where 
ejfe that we can well fuppofe this battle to have beea 
fought, could not have been great enough to turn 
dgy into night j and therefore doth not anfwcr Hero- 
dotus’s defcription. 

Archbifliop Ulher rejedts both thefe eclipfes, as 
wkh his chronology j -and ihppo^ tkat 
ktended to hay,e been A-M. 4ii|. An. Nab. 147. 
before Chrift do 1. Olymp.xuv. 4. Sunday July 20. 

2y'. before noon, digits eclipfed 9. But tjbis like- 
wife is greatly defedtive as to quantity. 

But tho’ this is infuffici'ent for the purpofe,. yet 
there was one two years before this,, or the year 
before Chri^ 603, that will he found by good ta- 
bles intirely fatisfadfory. Petavius,, indeed, makes the 
digits eclipled only 7.20' j but, according to Dr. 
Halley’s tables, the apparent time of the true con- 
jundion was at Greenwich, j^y lyd gph 42' 

The place of the luminaries i(. ip® 12’^. and the 
moon’s latitude north 25' if . 


Semidiameter of the fun if 49 

Semidkme:ter of the moon 10 

Semidiametet, of .the penumbra: 3*34 

Semidiameter of th6. earth’s difk do fo 


Beginning 





h ' « 


[ h] 

Beginning of the central eclipfe 
End of the central eclipfe 
Duration 


IP 13 27 

2^ 3 47 
2 p 20 


Sun rofe centrally eclipfedj in longitude 0 ' '' 

weft from Greenwich 43 4() 10 

And in latitude north 2 f 4. o 

Sun fet centrally eclipfed, in longitude 
eaft from Greenwich 155 j6 20 

And in latitude north 42 38 10 


The place of the centre ^as at the following 
times, as reckoned there, thus : 



Times 

Longitudes 


Latitudes { 

h 

/ 


0 

/ 

N 


0 

/ 

ff 

IP 

13 

27 

43 

4 <S 

loW 

i 

f 4 

oN 

20 

8 

37 

Ip 

19 

30 

E 

31 

33 

0 

. 2.0 

23 

37 

28 

28 

10 

E 

3 f 

47 

fo 

20 

42 

19 ; 

40 

29 

30 

E 

40 

41 

20 

2 2 

3 

47 

Iff 

5 ^ 

20 

JL 

42 

38 

10 


By this it appears, that, if modern maps and geo- 
graphers may be depended upon, the center of the 
fliadow pafled over the kingdom of Barca and Africa, 
and crofted the Mediterranean between Candia and 
Cyprus, and then over Antiochetta and Erzroum, and 
a little to the fouth of Kars. 

You will fee, Sir, how this agrees with what 
is faid in the Peterfburg Ads, pag. 332. which, 
therefore, I fhall not tranfcribe. I fhall only 'add, 
that, if any allowance is to be made for the moon’s 

acceleration, 
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for the moon’s "acceleration, or any other caufe, the 
track here given, as you know, will be a little dif- 
ferent. As I cannot make feveral ancient eclipies, 
that I have tried, fucceed to my mind, without fonie 
fuch fuppofition, I- have done the farrie with regard 
to this. What the quantity to be allowed is, I leave 
to you and others .to determine : At prefent I make 
it45''j at Mr. Whifton’s rate of I'in 54 years, or 
thereabouts. Thea 

d ' K i /, fr 

The apparent time of the true con- 
jundion at Greenwich - ' i/' -ao 43 ic> 

For the moon’s acceleration ^ -■4f o 

Apparent time of the moon’s con- 
jundion at Greenwich correded 17 ip yy ig- 

From hence I find ‘the pafiage of the penumbra at 
the following times as reckond at Greenwich, thus: 


Times 

Longitudes 

Latitudes 

h " 

19 “ ^ 3 ^ 37 
i 5 >. 38 37 

19 57 ^9 

V i /! 

■ 70 49 30 E 
20. c8 10 

60 30 0^ 

^ / f/ , 

'31 33" 6 N 
.• 3 f '47 5 °^ ■ 

40 ,41 30 


By this table it appeitrs, that the' center paffed 
more to the fouth than the formter, and t^ent ncar 
Tripoli, Arada, Nifabin, and Ardbil. 

It is miKh to be with’d, that Herodotus had told 
us where this battle was fought j that, by this means, 
we might have known,, which of thefe. two paths, td 
have preferred. However, as he hath not, and there 

D is 
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is notihing in either of them, that is inconfiftent with 
the hlftoiy, I conclude, from a number of other cir- 
cumftances befidea, that this really was the eclipfe 
foretold by Thales. I was not a little pleafed, upon 
looking into -my papers, to find, that Bayer and I 
a^eed fo exadly in the very year, as I was a ftranger 
to what he had faid upon that fubjcd, till you 
brought me that, volunje of the Tetershurgb AUs \ 
and as the principles I proceeded upon were fome-' 
thing different from his. This, however, is a pre- 
fumption, that we are right,' and confirms my opinion 
of fcane other articles in chronology, wherein I dif- 
fer from fome very great names. I am. 

Dear Sir, 

Iflip, May 2x, Your very faithful and 

i?sa. 

obliged humble fervant, 

. G. Coftard, 


IV. At Account of the Cafe of Anne Eliza- 
- feetfe Qoeticjt, of Paris, nsohofe Bones were 
Sfiorted md foftened ; ^ Ambrofe Ho%, 
M. JD. of the Faculty Paris. 


Elizabeth Queriot*, aged 
ftaidve of Paris, was married 
in ytist- i74d‘ to wool-carder. Tho^ fecmingly 

of 


* Her iimtiag&>name was Suplot. 
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of 3 deUeate coidlitution, yet fhc enjoyed tolerajile 
health, having never had any dangerous iilnefs before 
her marriage. She was brought tombed in 1747, in 
the month of September, and for the firft time com- 
plained of great weaknefs in the finall of her back, 
loins, and thighs, and could fcarce walk. 

A fecond lying-in, a year after, removed her com- 
plaints for about fix weeks j after which they re- 
turned. In the year 1749, being two months and 
a half widx child, flie was unaccountably feized with 
a lofs of blood ; upon which {he mifcarried. 

.Two months aita, {he fell accidentally upon her 
^ft fidej which gave her great pain in the leg, 
thigh, and hip of that fide, and madejthcm fweil: 
but there was neither fra^ttfee or difioiation. 

Her pains in fome time abated j, but the weaknefs 
of her limbs continued. She was foon after with 
child, and, in the beginning of her pregi^ncy,. had 
a fecond fall ; which revived her fonBflBc^painjr, and 
caufed hew ones all over her body, and a Celling, as 
before. This confined her to her bed, yet her preg- 
nancy went on very wcU^ and terminated as happily j 
hy which, the fwclung' wienC off}; lut her Urabs Were 
io w«ak, that {he could nof bear upon he', feet 
She then fell into the hands' of quacks, who gave 
nothing wottli "otentifttraj^, that I toold. hear of. 
About a year fence {he was; blbcded on the hand 
twice, took a egurfe of baths; in the dccQ< 3 ion of the 
afhes of yine-twigs, had different pultices applied to 
her, , and embmeations of oils and balTams, which 
enabJed her to walk by the help of crutches, , 

In about fix' memhs. after c^ld-birdiv W pidas 
sebmieed moidWielen^ ihanr be&iir};:atul'abbcdr the 

D 2 fame 
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feme time, an abundance of white chalky fediment 
appear’d in her urine j and the fore-finger of her 
right-hand was obferved to be diftorted towards the 
little finger j which was the firft appearance of the 
diflblution, thatenfued. Soon after the lower extre- 
mities began to turn upwards gradually, and almofi: in 
a parallel line with her body, and continuing, in nine 
months was reduced to the pofture exhibited by tire 
print drawn laft Augufir. All the bones were affeded, 
efpeciallythe thorax, which had loft its natural form 
and capacity. 

This miferable ftate was conftantly attended with 
exquifite pains;, and,, according to the feat thereof, 
the patient, ufed to fay, Now fuch a p^t works.” 
Sometimes they abated, and then flie felt fo fore, as 
not to bear' being touched: And during this eafe 
ftom herpains, aq[uantity of the above-faid fediment 
pafs’d by urine, aad Httie or none in her fufferings. 
It is quite cretaceous, and, reduced into a fine pow- 
der, ferments gently with acids. Little of it ap- 
p^ed fince I began to vifit the patient ; fo that I 
could not get a fuf&cient quantity thereof to make 
ferther inquiry. I refer to the print } it being almoft 
impoflible, without it, to conceive the figure ftje 
made, and the diftortion of her limbs. 

She could bear -no covering, but a few napkins, 
both from inward heat, and to avoid loading her 
breaft. J ftiall only renaark, tha^ fence- the print 
was drawn, her i%ht foot and hand got above 
hoc head. Nbtwithftanding this preternatural pof- 
ture, the meu^ons by ftool and urine were regu- 
larly peiformed, and with great eafe. Her flefih 
feenfed d^d and oedematous, the jfkin rough, and 

fcalj, 
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fcaly j fo that I often apprehended a mortification. 
She had a cough, a laborious refpiration, and fome- 
times a fpitting of blood, from the coarftation of her 
breaft, all its bones plying inwardly. She was capa- 
ble of no other motion but of turning her head on 
both fides, ftirring her left arm in the fhoulder-joint 
only, and feparating her fingers, but not bending 
them. She had her menfes regularly, till about 
three months before her death. She generally had 
a low fever, inward heat, fweats, and reftleflhefs. 
She took antifcorbutics during the months of June 
and July, to no purpofe. Her fever ran very high 
in Auguft, attended with deliriums, headachs, rav- 
ings, zxA fubfultm tendinum. 

A little before her death came on a deafnefs, a 
dimnefs of fight, a fcalding of her eyes, and a con- 
fiant dropping j violent pains in her head j in fhort, 
a great weaknefs in all the organs, which fhew’d 
how much the head was then affeded. 

The diftortion of her limbs went on fo faft in Auguft 
and September, that almoft.fevery third day I could 
obferve fomething newj efpecially the" left foot, during 
'that time, came down gradually near i8 inches from 
Under her ear, where it lay before. It was alfo ob- 
ferved in Auguft, that her neck grew vifibly fmaller, 
the thorax much narrower, I then alfo remarked, 
that the napkins, upon which ftje fpit, grew black 
in the waftiing, and ftained as from the mercurial 
ointment } tho’ I could not fufped it, as I could not 
learn (he had ever ufed any mercury. In a month 
after, I obferved the fame thing on all the linen, 
that touched her jfkin. I got a napkin rubbed: with 
foap, then dried, and afterwards wafoed. This 

method 
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method liad almoft taken off the ftains, as it does 
thofe from the mercurial ointment. 

Her linen ftained all the wafhing, like linen im- 
pregnated with the above-faid unguent Thofe fpots 
appeared on the linen a mixture of a cretaceous mat- 
ter and greafe. 

Since this remark was made, none of the white 
fediment was feen. This, and the apparent nature 
of the ftains, made me believe, that it was then dif- 
eharged hy fpittle, and the pores of the fkin, and 
with oily particles of her fluids, which had 
acquired a quality analogous (if I may fo fpeak) to 
that of mercury, of ftaining all linen. I am alfb 
apt to think, that this fediment was the earthy mat- 
ter, that gives the bones their folidity and hardnefs, 
whieh had been diflblved by the fame vitiated quality 
of the fluids, and evacuated by tlie emundtories al- 
ready mentioned. 

After great fufferings, fhe died the 9th of Novem- 
ber. By the confent of her hufbaiid, I had her 
open’d, in the prefence of fome of the moft cele- 
brated anatomifts and academicians of this city. 
The operation was begun on the left tibia, cutting 
on die fore-part of it, from below the knee to its 
bafis. It was wonderfully alter’d j more or lefs foft 
in all its length j in fome points intirely diffolved, 
and its fides not thicker than the griftle of the ear. 
^e fpongy fubftance of its extremities fupple, yield- 
ing to the leaft preffure. The reticul# matter was 
^ttite deftroyed. The perond was intirely diflolved 
in the middle, and onlf flight marks of its extremi- 
ties remainU Inftead of marrow, we found in all 
the bones a red thick matter, like coagulated blood 

mixed 



[ 3*3 

mixed with greafe. The rotula was intire, but very 
fojft and fpon^ j the condyles of the femur the fame. 
All the cartilages were found in their natural ftate. 
The head of the humerus was much diminiflied and 
flatten’d : Its middle part very fmall, pliable, foftened 
in all points, yet in lome friable. The cubitus and 
radius fuffer’d the fame alterations with the humerus. 
By ftretching all her limbs we laid them freight ; 
but they foon after returned to their former curve. 
The phalanges of tlie fingers were not fo much 
foftcn’d, but were eafily cut, and bent like whale- 
bone. The femur was rather a fiefhy body than a 
bone ; its cavity was filled with a reddifh fuet, in- 
ftead of marrow, which, accumulated in different 
points, bulged out the flefhy fides. The capacity 
of the pelvis was much diminifhed j the bones, that 
compofe it, were foften’d, thicken’d, and contra<Jl:ed. 
The fpine kept its natural form ; the vertebrse foft 
and fupple. The flemum, and all the cellular bones, 
fcem’d folid, but could bend, and were eafily cut. 
The ribs, tho’ foften’d, were flill friable. Some of 
them, towards the fternum, were doubled over one 
another. The clavicles feem’d almoft cartilaginous. 
The fhoulder-blades were much thicker than natural, 
lefs bread, and inthely disfigured. The two fwotu- 
berances caH’d acromion and coracoides almoft joined, 
The fcull-boiies were eafily cut in ftices, twice as 
thick as in dieir natural ftate. Both plates were 
joined in one, and no traces at all of a diploe. Their 
fiibftance abounded with an extremely diluted ftrum, 
eafily fqueezed out by a gentle preflure of one’s fin- 
gers. The futures almoft obliterated: The bones Qf 
the bafis and face fhared in the calahaity. The teeth 

hard 
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hard as ufuah The dura mater was incorporated 
with the bones, The brain not fofter than ordinary: 
Its right hemifphere was by one third larger than the 
left ; and hence, perhaps, the weaknefs of her left 
£de, often manifefted by pains, aches, defluxions, 
heavinefs, falls on that fide, and every illnefs, which 
fire had from her infancy, beginning in feme part 
thereof. When young, £he fell upon her head down 
two pair of ftairs. The membranes, that feparate 
the two hemifpheres of the brain, were much thicker 
than commonly. 

In fine, all her bones were fo foft, that the fcalpel 
with very little force ran thro’ the hardefl: of them ; 
even the rocky apophyfe of the ear bone, fo called 
from its excelEve hardnefs. ' Nothing extraordinary 
was found in the vifeera j but their fize diminilhed 
by the compreffion, and an univerfal cachexy. 

There could be no caufe afligned of this woman’s 
diforder, as fhe gave no figns plain enough to prove 
either a feurvy, pox, or king’s-evil, either heredi- 
tary, or acquired ; her parents having lived healthy, 
the one to the age of eighty, and her mother being 
ftill alive, aged fety, and in good health. She had 
three children, who died of diforders common to 
their age. One, 4 years old, died of the meafles. 

The cafe was looked upon as very extraordinary, 
and die patient was feen as a curiofity. It is cer- 
tainly rare, but there have been fome fimilar cafes, 
which are cited in the Abridgment of the Philofopbi- 
cal ‘TrenfoBim, in the remark upon the like cafe 
prefcnted to the Royal Society, by Mr. Silvanus 

Bevan, 
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Bevan, p. 458, ^c. Vol. II. This differs from the 
other examples, by the fediment of the urine, the 
ftain on her linen, the preternatural fituation of her 
limbs. Something very fingular was, that fhe did 
not blow her nofe perhaps once a month, even m 
her health ; always flept with her mouth open'd, 
and her tongue hanging out. The manner in 
which fuch diffolutions of bones are accounted for, 
in the above-mention’d remark, feems the moft ra- 
tional, plain; and fatisfadory, that can be given. 

I attended this patient fince laft Auguft with Dr. 
Morand, and kept a journal of our obfervations, 
hoping it may be of ufe to the public, and worth tK© 
notice of the curious. 

Paris, Dec. 10, 

‘ 752 . Ho%, M, D. 

y. An account of a Roman altar, with an in- 
Jcription upon it, found in April lafi^ at 
York, and communkaud to the Society of 
Antiquaries by Mr. Francis Drake, F.R.S. 
As alfo a breif explication of the infcription 
^ JohnWard, LL.D.Profejfor of Rhetoric 
in Grefham College, and V. P. R. S. 

Read Feb. i, / | ARIS altar was found, with other 
'753. I remains of antiquity, by fome work- 

men, in opening a new and deep drain down the 
centre of a large Ilreet, called Mickhgate, in the 

E city 
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city of Tork. Its hight with the pedeilal, on which 
it ftands, and which is made hollow to -receive it, is 
fourteen inches and a quarter. But the breadth va- 
ries in feverai parts of it, according to their different 
form. On tlie top is an apex, with a volute on each 
fide, and on the front a pediment over the infcription. 
It is elegant for the workmanfhip, and well pre- 
ferved. And that a better judgement may be formed 
0 ^ it at this difcance, Mr. Drake has fent up a draught 
of it in its juft proportion, with the infcription upon 
it ; as alfo another copy of the infcription, taken 
oft from the ftone, by prefling v/et paper into the 
letters, and then delineating both them and the flops 
with a pencil. A copy of the draught, but reduced 
to one half of the flze, accompanies this difeourfe, to 
which I take leave to refer (i) ; and fhall only fub- 
jpin here the infcription itfelf in words at lengthy a& 
1 think it may be read. 

Matribus Afrim^ Italich^ Germankhy (z} 

Marcus Mimeius Ande. 

miles legknh fextae wAricisy 

gubernator legionis Jextae, 

votum foivit hbcntijfme merita. 

I. By 

(i) See Tab. X fig, 2. 

(a) The abHreviatjon ot this word being g ». as Mr. Drake af- 
f"", ■ me in a letter, 'Rdiich I received from hino, fince I wrote this 
diiN.urfej it may, I prefume, be read, as I have now given it. 
7'ho, in the copy of the infcription delineated upon the ftone, the 
veft.ges of the letters feemed to be c A t, for which reafon 1 then 
read u Geliicth 
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I. By this infcription, and many others of the like 
fort, found in Britain and other countries, it appears, 
that thefe female deities, under the name of Matres^ 
were worfhiped in moft parts of the Roman territo- 
ries. So that the obfervation of the learned Spon 
feems not to have been fo well founded, when he 
fais : Notandum^ has Matres fere fantum in Gallia et 
Germania faijfe cultas, rare enim alibi earum reperi~ 
untur inferiptae arae (i). In moft of thefe inferi- 
ptions they are only called Matres, but in fome Deae 
Matres j and frequently the country, or particular 
place, where they were worftiiped, is fubjoined. 
Thus, in' Horjlefs Britannia Roraana, among the 
Infcriptions found in Britain, we have, Matres do- 
mefiicae, Matres Alafervae, et Matres aampejlres j 
as alfo Matres framarinae, for tranfmarinae (2), 
Which laft title, being in another infcription writen 
Matres tramai (3), occafioned the learned Selden to 
fay: ^idjibi vellet, ne hariolari qnidem aufusfum (4). 
And in the infcription now under conlideration we 
meet with Matres j^ricae, Italicae, Germanica^. 

Writers are not agreed in their opinion concerning 
thefe female deities, who were worfhiped under the 
character of Matres. Spon fuppofes they were dei- 
fied women, who, while living, were thought to 
have the gift of prophecy. The reafbns for which 
opinion having been given at large in Horjley, I fliall 
for brevity fake take leave to refer to the pa&ge (5). 

E 2 But 


( 1) Mi feel erud* antiq, 105* ■ 

(2) Bnt. Rm. Cumh. xh. Scotl xxix. Cumk ti. 

(3) Ibid, p. 298* 

(4) De Diis Syrisj Syntagm* c, 2 . 

(5) Reinef. CL i. n, 175. p, 188. 



But Selden applies them all to the Dt’a Syrla^ oz 
MaUr Deorum 3 whom St. Augujim^ as he obfervcs, 
takes for "Juno^ and fais : 7 b/ ejfe Junones, quot funt 
fmiilacra [i). Agreably to which notion we find 
feveral altais in Gruter infcribed J-uncnibus^ in the 
plural number (2). And Plutarch takes notice of 
the worfhip paid to the Deum Matri at Enguium in 
Bicily (3)3 which Cjcero feems to allude to, when 
he fais, Matri s magnae fanum apud Enguinos eji (4,). 
I fiiall only add further upon this head, that, as we 
meet with feveral infcriptions, which have on them, 
the title of Matronae^ to whom they are addreffed j 
Spon thinks, not improbably, that thefe Matronae 
were the fame deities as the Matres^ or Matrae^ as 
they are fometimes writen, who were indifferently 
worfiiiped by each of thofe titles, of which he has 
given a variety of inftances (y). 

3. The two firfir names of the perfon, who dedW 
catcd this altar, were doubtiefs Marcus Minucius\ 
but the third, as here abbreviated, is uncertain. 
Tho I apprehend, that the two firfi: letters in the 
ligature may be an. which, with the two following 
DE. may ftand for Andegavus, or, as it is fometimes 
writen, Andecams-, as denoting the name of his coun- 
try, now called Anjou in France. 


3. This 


(1) XM/upra. 

( 2 ) Pag. xxiT. I, 2 , 3, 4, et aliU. 

(3) In wjf. MarcilU. 

(4) In Ferr. UL iv. c, 44, 

|j) Wfupr&^ pag, 104. 
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3. This Marcus Minucius defcribes himfelf by two 
charadters or imployments ; firft, as a foldier of the 
Jixth legion^ which was honored with the title of 
viSirix > and then as pilot of the fame legion, the 
epithet viBrix not being repeated the fecond time, 
as unneceflary. It was not unufual among the jRo- 
mans for perfons to exprefs their feveral titles, 
or imployments of life, in the infcriptions cut up- 
on fuch votive altars. Many of thefe are to be met 
with in colleftions of this kind ; in fome of which 
they are connedted by the particle et 5 and in others 
not, as in the inftance before us. I fhall produce 
an example or two of each kind, to fet this mat- 
ter in a clearer light. Of the former fort we have 
in Gruter ; 


I. o. M. 

ET. FORTVNAE. SECVNDAE 
CAES. M. ANTONIN I, IMP 
. M. LICINIVS. COR. II. VIR 
COL. DAC. SARMIZ. ET. FLA 
MEN, DIALtS. SIGNVM. lO 
VIS. EX. VETVSTATE. RE 
STITVIT (1). 

And again i 

APOLLINI. AVG ‘ 

SACR 

FELIX. AVG, LIB. OPTIO 
ET. EXACTOR. AVRI. ET 
ARGENTI. ET. AERIS (z). 

In 


(l) Pag. VIII. L 


(a) Pag. xxxyi, 8, 
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In ’both thfcfe inftances the conjundioh ET is ex- 
irefled between the two charaders, but in others it 
[a omited. As in the fame author ; 


MERCVLI mVICTO 
M. -CASSIV6 HOR. 

TENSIVS 

TAVLINVS PRAE. VRB. 

XV. YKl. 

SACRIS FACIVMD. 

DONVM ©EDIT (l) 

60 alfo in 'Rsinefius-: 

IVNONI. REGIN 
SACRVM 

D. N. DIOCLETIANI IH ^ , 

CLYTI. PRINCIP. SEM. AVG* 

PINIVS PAVLLVS SILVANVS 
VIR CLAR. PRAEF.VRB. 

IVDEX. SACRARVM. COGNITIO 
NVM. 'Vt>LVNT. EIVS CVR. {2). 

And the like we meet with in Horjley^ where one 
Marcus Cer^orius Qtrnelianus ftiles himjfelf. Cm- 
fur id legionis decimae FretenfiSy praefeSlus cohorth 
primae Hijpamrim (3). In the firft four of thejfe 
inftances me different chara( 3 :ers given to the feveral 
perfons are fuch, as might .belong to them at the 
fame time 5 but in the laft they feem not compatible. 

4. The 


(i) Pfl^. XLyiii. ultx in tah.prieri, 
(a) Claff. I. num. 282, p. 24,1. 

{35 Cumberl. txui. 
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, 4* The title guhernator^ or pilot, I do not remem- 
bdr to have met with in any other Roman infeription. 
And notwithftanding -the iirft line is placed at fome 
diftance from the reft; yet it may, I think, conne(ft 
with them, without fupplying the word facrum, in 
the following manner : IvJatribus Afrieh, Italicis, 
GermaniciiyMarcus Minucius^ ttc.’ootum fohit liben- 
tijjime merito. An inftance of the like kind may be 
feen in Horjleyy ending with the fame letters, vsllm, 
which he reads in the fame manner (i). 

It appears, by an infeription in Grmer (2), and re- 
publifhed by Dr. Gale (3), that this legion was tranf- 
ported from Germany to Britain in the reign of the 
emperor Hadrian, under the command of Marcui 
Pontius } who is there called, Tribunus militum legio- 
nis fextae mBricis, cum qua ex Germania in Britan- 
niam tranjiit. The inlcription therefore upon this 
altar at Tork may, as I apprehend, refer to that 
voiage ; and intimate to us, that Marcus Minucius, 
by whom it was credted, was tlien pibt to the le- 
gion* It is probable indeed, as Horjley obferves (4), 


(i) Scotland xxviU Reittefius, Clajf. i. nvTn, 3, wads the let- 
ters It. lattui libens, and cites for it an infeription in Grvter, 
pag. MLXXXiv*4. which ends widh the abbreviated words, laet* 
tiB. FECIT. And there is another infeription pubhihed by Spun, 
in his Mifiell, erui. ant. p. 107 ; and afterwards by Fsbretti, pag-. 
690, n. 111. which has the words laetvs. libens. at length. 
However Reinefms adds; Vtcabuhmpojitivi geminatum inferi fuptr- 
laiivum j fo bb. bene bene, is the fame as ttpimt 5 and it. may 
ftand for hbentiffime or libentiffime. And in like manner MM. is 
read in the fuperlative mmiijpmo. 

(z) Pag. ccccLvij. 2. 

{3) Antmin. her Britam* fag. 4 T* 

(4) Bag. 79. 



[ 4 °,] 

tliat upon its firft arrival it made no flop in the 
fouth, but marched diredtly by the ufual rout to 
Hadrians vallum ; fince there are feveral infcriptions 
upon and near the wall, both in Northumberland 
and Cumberland, wherein this legion is mentioned. 
And in the following reign of Antoninus "Pius we 
find, by feveral other infcriptions, that it was in Scot- 
land, and had a fliare in building the wall there ( i ). 
Not long after it might very probably be ftationed at 
Torb, where Ptolemy places it (2), who lived under 
the next emperor Marcus Aurelius, as we learn from 
Suidas (3). The legion therefore being thus fettled, 
Marcus Minucius might then think it a proper time to 
pay his vows, formerly made to thofe deities, whom 
he addrefies in the infcription cut upon this altar. 

I thought it neceflary to give this view of the 
matter, for the fake , of obviating an objedbn, 
which poffibly may be made, as well ' with . regard 
to the time of eredting the altar, as to the perfon, 
by whom it was eredted. What I more efpedally 
refer to, is the form of the letters g and l, as 
they appear upon the altar. For altho they are 
found in the like fliape in feveral Britilh infcriptions 
publiflied by Morjley, yet none of thofe feem to be 
altogether fo antient. There is one with the g, 
which that writer is uncertain, whether to refer to 
Commodus or Caracalla (4). And another with the l 
plainly relates to the reign of Severus, by the names 


(i) Scs Harpy, Scotland, iv, vii, xviii. 
(z) Horpy, pag. 359. 

($) In VBc. TlroKifMtot, S Khatllios 
(4.) Lancaptrt, iii. 
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»f the coTiMz-Aper and Maximus^ who are men- 
tioned in it, and anfwer to the year 207 of our com- 
mon aera (i). The reft of them have nothing cer- 
tain to determine their age j tho by Tome circum- 
ftances which attend them, they feem generally to 
agree better with later times. But if that particular 
form of either of thofe letters is not to be found 
in any of our Britifi infcriptions hitherto publilhed, 
before the reign of Commdus or Severus j it by no 
means follows, that it might not have been ufed 
fooner. And there was only the reign of Marcus 
Aurelius^ that intervened between thofe of Antoninm 
Pius and Commdus^ who in a few months was fuc- 
ceeded by Severus, Befides, as the fixth legion, after 
it fettled at ^rk^ feems to have been ftatedly quar- 
tered there, till the Romms left Britain (2)} I do 
• pot perceive, either to what other time, or perfon 
with the charader of pilot to that legion, the eredion 
of this altar can be aferibed. But this I leave to the 
further conlideration of the curious, to judge of it as 
they pleafe. 

G* C. Nov. 9> 

1752. 

{\) (kr^ttkni^xuTi, faj See p. 79# 
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VL An Account of feveral Perfons fclzcA 
with the Goal-Fever, working in Newgate ; 
and of the Manner y in which the InfeEiion 
was communicated to one intire Family ; ly 
John Pringle, Af, D, F. R, S» 

SiawlFeb. »>T TAVING lately had an opportmiity 
X' A Teeing feveral cafes of the true 
goal-fever arifihg feom the gaol itfclf, I thought it 
would not dse improper to lay before the Society a 
Jhort account of the manner, in which thofe perfons 
were feized, the chief fymptoms and progrefe of the 
difeafe, with feme remarks upon it, in 'order farther 
to illuftrate what I have advanced elfewhere, concern- 
ing the danger, arifing from foul aifi aiidthe agree- 
ment of this diftemper With what has been called the 
fever of the hofpital, or more generally a malignaht 
or peftilential fever. 

In the month of Odlober i/yo, a committee of 
the court of aldermen was appointed to inquire into 
the heft means for procuring in Newgate fetch a pu- 
rity of air, as might prevent the rife of thofe infec- 
tious diftempers, which "hot only had been deftru^livS 
to the prifeners themfelves, but dangerous to others, 
who had any communication with them j and parti- 
cularly to the courts of |uftice upon the trial of male- 
fadlors j whereof a fatal inflance had occurred that 
year the feffions held in the Old-Bailey, when the 
lord mayor, two of the judges,' and one of the aider- 
men upon the bench, with feveral other perfons then, 
prefent, were feized with a malignant fever, and died. 

The 
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Tlie reverend Dr. Hales and I being ccmfulted by 
the committee upon tlie point referred to them, and 
having vHited the gaol in company with thofe gentle- 
men, it was then agreed, that, confidering the fmali- 
nefs of the place, in proportion to the numW of the 
prifoners, it would be proper to make a farther trial 
of the ventilator, and to have it worked by a machine, 
in the manner of a windmill, to be eceded for diat 
purpofe upon the leads of Newgate. 

This fcheme was laid before the court of aldermen, 
and approved of, but not put in execution till near 
two years after. For on the n of July lyfa, Dr. 
Hales acquainted Dr. Knight and me, that feveral 
of the tubes were finiflied, and that the machine had 
been going about fix ^weeks j wherefore, being de- 
firous to foe the.effedfs, he had appointed hdr.^Stibhs 
the carpenter, employed in that work, to meet him 
that day at Newgate, and defired us to go along with. 
We went accordingly, and having .vifited feveral of 
the wards, we were all of us very fenfibfo, that fuch as 
were provided with ventilating tubes were mimh lefo 
offenfive than the reft that wanted them } and Dr. 
Hales and I could perceive a oor^derable improve- 
ment made upon the air of the whole gaoli thO 
time we had been firft there with -the committee. 
Some of the wards were fo free from any fmeil pe- 
culiar to fuch places, that J am perfuaded, were Dr, 
Hales’s defign completed, and a perfon appointed to 
regulate the Aiders of the tubes, and to keep the ma- 
chine in order, the ufual bad confequences from foul 
and crouded goals, might in a great meafure, if not 
whoUy, be prevented in Newgate. 

F* a One 
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One of the wards allotted for the women had a fmall 
room adjoining to it, in which they ufually flept. Both 
places feem’d at that time well air’d, tho’ the latter 
was clofe, and, if I miftake not, without either win- 
dow or chimney. The prifoners informed us, that, 
before this ward received the tube, this fleeping- 
place had been very offenfive, but that foon after it 
^came fweet j and tho' upon the firft working of the 
ventilator they had been more fickly than before, they 
foon recover’d their health, and had preferved it ever 
fince. Now from this account we muft not infer, 
that any danger will arife from a fudden change of 
bad air for good j lince this accident may be better 
accounted for from another circumftance, which we 
were then likewifo told of ; viz. that this ward of the 
women had Jieen fupplied by a ventilating tube be- 
frpfo-in the lower ftory, where the air being in 
A more corrupted ftate* it had paffed from thence 
^o’ the foams of the floor, and other paflages, to 
replace diat, which was drawn off by the tube in the 
ward above t but that after the bad air was ex- 
haufted, the benefit of the frefli air foon appeared, 
by the better healA of the prifoners. 

But as it was not my dcfign in this paper to fot 
forth all the advantages, that may be expedcd from 
the ventilaSir, I Ihall leave that fubjed to be treated 
of by the. ingenious inventor of itj and fhall only 
take notice, that flbe tub^ from the fcveral wards, 
uniting in one great trunk, convey all the putrid 
fleams ty that cfiannel into ihe atmofphere, through 
a vent time fra: that purpofe in the leads of Newgate } 
and that tho’ the wind was moderate during the time 
we ftaid in the gaol, yet we obforved, that the venti- 
lator 
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htor threw out a confiderable ftream of air, of ^ moft 
oifenfive fmell. 

Before we parted, Mr. Stibbs informed us, that 
Clayton Hand, one of his journeymen, whilft he was 
employed in fetting up the tubes, was feized with a 
fever, and carried to St. Thoma,s’s hofpital, after 
lying fome days ill at his own houfe. Whereupon, 
apprehending that this man’s ficknefs might be ow- 
ing to the air of the gaol. Dr. Knight and I having 
the curiofity a few days after to go to St Thomas's 
to make the inquiry, we found the patient fitting in 
one of the courts, recovered of his fever, tho’ ftill 
weak, and had the following account from himfelf: 

He faid, that upon firft finding himfelf indifpoled, 
he had left off work for Ibme days y but-upon grow- 
ing better he had returned to Newgate. That foon 
after happeriing to open one of the tubes of the old 
ventilator, which had ftood there for three or four 
years, fuch an offenfive fmell iffued from it, that 
being immediately feized with a naufea and ficknefs 
at his ftomach, he was obliged to go home, and that 
the night after he fell into a fever, in which he lay 
^out eight days before his friends carried him to the 
hofpital. That becoming foon delirious, he recol- 
leefted no other fymptom, fucceeding thefe mentioned, 
befides frequent retchings to vomit, a trembling of 
his hands, and a conftant head-ach. This man had 
taken no medicine before he came into St. Thomas’s, 
and fince that time was attended by Dr. Reeves y but, 
as that gentleman was not then prefent, we were 
informed by the apothecary, that Clayton Hand had 
been admitted in the advanced Rate of a continued 

fever. 



fever, attended with a ftupor, and a -funk pulfe, and 
that the fever had not left him till feveral days after 
his admiffion. The nurfe’s account was, that he had 
all along lain like one ilupiftedj and that after the 
fever went oiF, he had continued for fome time very 
dull of hearing. We could learn nothing certain about 
the precife duration of the fever, but from what the 
patient and his attendants told us, we colleded, that 
he mull have been ill between two and three weeks. 
So that from all thefe marks we made little doubt, 
but that this perfon had been ill of the true gaol-dif- 
temper j and wfere confirmed in our opinion by the 
following circumllance. 

In company with the convalelcent was one Tho- 
mas Wiimot, another of Mr. Stibbs’s journeymen, 
who had likewile worked in Newgate, and whom 
we remembered a few days before to have feen in 
that place, very a^ive, and, in perfed health. This 
man told us, he had come to fee his companion, but 
as he apprehended himfelf in danger of falling into 
the fame fever, he Ihould therefore be glad of our 
advice. Upon examination we found his tongue 
white, his pulfe quick, and that he complained of a 
pain and confulion of his head, with a lhaking of his 
hands, and a weakncfs in his limbs. He faid his dif- 
order had come on gradually, fince the time we faw 
him in Newgate, but that he was then fo very ill, he 
could work no longer. From which accc«mt it ap- 
peared to us, that this man had alfo caught the in- 
fediion } but , as the fever feciped not to be quite 
formed,^ we had hopes of Hopping its progrefs : and 
with this view we advifed him to take a vomil^ and 
op the following night a fudorific. - He followed the 

prefcription, 
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prefcrlptlon, and the effects fliall afterwards be men- 
tioned. 

After Wilmot had told us his own cafe, he in- 
formed us of the indifpofition of three more of his 
companions, <who had been likewife employed by 
Mr. Stibbs in Newgate : - whereupon we took their 
dirq^ion, vifited them, and-found them all ill of the 
gaol-diftemper. 

The firft was Michael Sewel, who lodged in the 
Swan-yard near Newgate* This man had been ten 
days confined to his bed, without taking any medi- 
cine. He Was then delirious, and had the petechial 
eruption : but' obferving, that he lay in a clofc, ill- 
air ’d, and dirty room, without any attendants but his 
wife, then fuckling a childi we believed he had no 
chance to recover where he was, and therefore re- 
commended his cafe to Mr. Stibbs, who procured his 
adtfeiffion that day into St. Thomas’s hofpital; where 
he alfo recover’d. 

Thefecond was Adam Chaddocks, who lay at a 
green*lhop in the little Old Bailey. He was taken 
ill on the fame day with the former, and had ufed 
no medicine. He had likewife the petechial Ipots 
upon his breaft and back ; and tho’ he was not alto- 
gether infeiffible, was affected with a flupor attended 
with a funk pulfe, and other fymproms of th® dif* 
temper. His landlady, who took care of him, in- 
formed us, that he had been troubled with retching 
to vomit, and an head-ach from the beginning, and 
that for fome days pad he had been feized with a loofe- 
nefs, and' that his Jftools were very offenfivc. As 
the room this perlbn lay an was large and wdl-air’'d, 
we did not' maidt k necelS&ry t© ^emc^ve ium, but 

recommended 
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recommended him to the care of Dr. Pate, phyficiaii 
of St. Bartholomew’s hofpital, who attended him till 
he recover’d. 

I’he third was John Dobie, apprentice to Mr. Stibbs, 
a lad about 1 5 years of age, who liv’d with his pa- 
rents in a court by the White Bear in Canon-ftreet. 
We faw him on the fame day with the other two, 
which was the fourteenth of his ficknefs, and the 
twelfth fince he took to his bed. His mother told 
us, that fome of the journeymen ^working in New- 
gate had forced him to go down into the great trunk 
of the ventilator, in order to bring up a wig, which one 
them had dirown into it 5 and tha^ as the machine 
vm thpn working, he had almoft been fufib- 
cated with the ftench, before they could get 2iim up. 
That upon poming home he complained of a violent 
head-ach, a great diforder in his ftomach, with retch- 
ings to vomit, which had never intirely left him.* We 
found him extremely low, with a funk pulfe, a de- 
lirium, and an unufttal anxiety or oppreflion about 
his breaft. This laft fymptom we scribed to the 
opiates he was then taking for a loofenefs, which had 
pome on two or three days before we faw him. He 
heing in no condition to be moved, and being befides 
wc|] attended by his motho”, and in a well-aired 
chamber, we prefcribed to him there, and repeated 
our vifits, till he was quite free of the fever. It was 
obfervabie, that before he was t^en ilj^ he hs^d been 
tvrice let down into the g-eat trunk of &? Yeptilator, 
when the machine was fending fell, wiAopt com-f 
plaining of any dll fmell, or receiving any hprt there- 
by ; but that the laA time, when the machine was 
worlui^, he immediately cried out he was ready to 
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be fuffocated ; and the two men who helped him 
out, by receiving the foul fteam from the trunk, were 
both fet a vomiting fo violently as to bring up blood. 

On the 23 ofAuguft, Thomas Wilmot, above-men- 
tion’d, called upon Dr.Knight, and told him, that, after 
takingthevomit and fudorific,he had immediately reco- 
ver’d ; but begg’d him to fee his wife, who then lay ill of 
a fever, at his houfe in Snow’s-fields, Southwark. The 
dodtorfufpeding, that this woman’s indifpofition might 
be owing to the contagion received from her husband, 
acquainted me with it, and carried me to fee her. 
There we were informed, that Wilmot’ s daughter, a 
girl of eight years old, who lay with her parents,, had 
been feized with a fever, foon after her father’s reco- 
very; that fhe had been ill about a fortnight, and 
they believed had fpots upon her breaft, but that flie 
had recover’d without any medicine. That her mo- 
ther had not only nurs’d her, but continued to lie 
with her; and that feme time after the girl’s reco- 
very, the mother began to complain, and foon after 
fell into a fever; and that it was the twelfth day 
lince fhe was confined to her bed. This woman hav- 
ing the petechia, a ftupor, with deafnefs, and a funk 
pulfe, there was no doubt of her being likewife in- 
feded with the diftemper, and probably by her daugh- 
ter. As fhe had been without any afliftance, we advifed 
her husband to fend for Mr. Breach, apothecary, in 
the Borough, who having ferved in the hofpital of 
the army during the war, was well acquainted with 
the nature of fuch fevers ; and having left diredions 
with him, we did not return till after the crifis ; 
which happen’d upon the id or 17 day from the 
time fhe was confmed to hear bed, 

G 
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Some time after this, Mr. Breach the apothecary 
informed us, that he was again employ’d in Thomas- 
Wilmot’s jfkmily; for that Elizabeth Marfliall, his 
fifter- in-law, after nurfing his wife, was taken ill of 
the fame kind of fever, and defired our alliftance^ 
This perfon we found in the fame bed, and in the 
fame condition, in which we had feen her fifter fome 
time before 5 and in the room with her, in another 
bed, a fbn of Wilmot’s, a boy of nine years old, ill 
of the fame diftemper. The former had been at- 
tack'd on the 15 of ^ptember, and the latter the day 
before. The woman’s fever ran out the ordinary? 
length of id or 17 days, bttt. the boy’s- came fome 
days fooner to a erifis, and was -all along of a milder 
nature. She recover’d very llowly, complaining of 
great weaknefs, deafnefs, and a confufton in her head,. 
Sic cardinary coai^ueiKe of thefe malignant feirers. 

One day^ ininy return frona this hcn^, I call’d at 
St. Thomas’s hofpital, to inquire for one Willianii 
Thomfon, a lad of about 1 6 years of sgSy who, as 
Wilmot tiiea toH me, was another cf Mr. Stibbs’s^ 
journeymen, and had been taken ill by working in. 
Newgate, fince the three he had mention’d before; 
This lad was recover’d, but not yet dilhufs’d. He 
faid, that upon finding himfelf growing ill, he had 
left his work, and kept at home for about a week, 
com^daining of a pain in the hinder part of his-head,, 
and m his back, of a of his-'todr, and 

of reftlefs nights j that hk fev^Uh indifpofilfon in- 
creafing, he had obliged to take to his bed, where 

he lay about eight days before he was font to the ho- 
ipital. The apbthecary added, that he had continued 
under their care about the fame number of daya before 

the 
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the turn of his fever ; that his pulfe had been ex- 
tremely low all that time, and that they believed him 
to be in the utmoft danger. He added, that the wife 
of Michael Sewel (the fccond patient they had re- 
ceived of thofe, who had been employ’d in Newgate) 
fome days after her husband’s admiffion, came to 
fcek advice for herfelf, and that her complaints had 
been the fame with Wilmofs at the time we faw 
him : he added, that he had given her fome medi- 
cines, but had heard nothing of her fince. 

On the laft day of December Mr. Breach informed 
me, that about a month before, he had been call’d 
to attend Thomas Wilmotj but as he died before he 
faw him, he could give no other account of his fick- 
nefs, than as they told him j viz, that he had long 
been in a bad ftate of health, and that at laft he be? 
came feverifti, and went off with a loofenefs. 

In the beginning of this month (January 1753) 
the widow applied to Dr. Hales and me, in order 
to have the diftrefs of her fanaily attefted, and laid 
before the lord mayor, in hopes of having fome pro- 
vifion made for them. Upon which occafion we 
learned, that Thomas Wilmot her husband, after 
taking the fudorific, fo far recover’d as to work at his 
bufinefs j but that tho’ he did not return to Newgate, 
yet his ftrength would not permit him to continue at 
work above a day or two at a time j ftill complain- 
ing of an head-ach, and pains acrofs- his breaft, or, as 
he exprefs’d it, about his heart, of a feeblenefs of his 
limbs, a ftiaking of his hands, and a conftant drought. 
That notwithftanding thefe ailments he went daily, 
till a week before he died, when^he grew very we^, 
and more feverilh, hadfometimesprofuiefw^ts^and 
N G a at 
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Mens names, 

Mr. Sewei * Mr. Morris 

Mr. Hand * Mr. Bates 

Mr. Willniot * died, Mr. Thompfon * 

Mr. Letts Burton, apprentice 

Mr Chad dock * Dobie, ditto *. 

Mr. Ruft * 

B. All thofe mark'd had the gaol-difteraper. 

I " ,, . , I — 

VII. An Account of the great Alterations which 
the IJlands of SyWty have undergone jince the 
Ijmeof the Antients, who mention themy as to 
their Number y Extent y and Pojition: In 
a Letter to the Rev. Thomas Birch, D.D, 
Seer. R. S. by the Rev. Mr. Wm Borlafe, 
Mt A. F, R, S. 

Reverend Sir, 

Read Feb, 8, Y TAVING made a little tour to the 
JlI iflands of Sylley laft fummer, and 
finding them very different from what I imagm’d, 
and from the defcriptions- given us of them, and the 
trade to them, by the ancients, had concluded them 
to be, you will exciift my fending yoaan obfervation 
or two, which occurr’d to me relating to their natu- 
re hiftory, and the confiderable alterations, which 
they muft have 'undergone, fince they were firfe t^ea 
notide of in hiftory, and what I think may haye been 
the caufe of thefe ^faations. ' ' w .. 

Thefe iflands being fe noted among the jtotlents, I 
eixpefted to find among the inhabitants a confeious 

efteem 



cfteem of their own antiquity, and of their appear- 
ance in hiftory before the other parts of Britain were 
at all known. I was not without hopes of finding 
old towns and caftles, perhaps infcriptions, and works 
of grandeur. But there is nothing of this kind ; the 
inhabitants are all new -comers'} not an old habitation 
worth notice; nor any remains of Phenician, Grecian, 
or Roman art, either in town, caille, port, teinple, 
or fepulchre. 

All the antiquities here to be feen are of the rudeft 
Druid times ; and, if borrow’d m any rneafure, from 
thofe eaftern traders before-mention’d" (fuperftition 
being very catching and infeftious) were borrow’d 
from their moft antient and fimple rites. 

We are not to think, however, but that Sylley was 
really inhabited, and as frequently reforted to antiently, 
as the dd hiftorisms relate. Alhthe iflands (feveral of 
which are now without cattle, or inhabitant) by the 
mains of hedges, walls, foundations of many conti- 
guotis houfes, and a great number of fepulchral bar- 
rows, Chew, Aat they have been fully cultivated, and 
inhabited. 

That they were inhabited by Britons, is pafi: all 
doubt, not only from their neighbourhood to Eng- 
land, but from the Druid monuments ; leveral rude 
fione pillars; Circles of Rones ered; Kift-vaens 
without number; Rock-bafonsj Tolm^ns; allmo- 
auments common in Ccmwall and Wales, and 
equal evidences of the antiquity, religion, and ori- 
^nal of the old inhabitants. They have alfo Bri- 
tifh iMunesfortheir little iflands, tenements, and creeks. 

How c^ne thefe antient inhabitants then (it may 
be a&’d} to vaniih, £b as that the prefent have no 

pretenfions 
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pretenfions to any affinity or connexion of any kind 
with them, either in blood, language, or cuftoms ? 
How came they to difappear, and leave fo few traces 
of trade, plenty, or arts, and no pofterity, that we 
can learn, behind them ? This is what the curious 
will be folicitous to know; and two caufes of this 
fad occurr’d to me whilft I was at Sylley, which 
may perhaps fatisfy their inquiries : The manifeft in- 
croachments of the fea, and as manifeft a fubfidence 
of feme parts of the land. 

§ 2. The fea is the infatiable monfter, which de- 
vours thefe little iflands, gorges itfelf with the earth, 
fand, clay, and all the yielding parts, and leaves no- 
thing, where it can reach, but the Ikeleton, the bared 
rock. The continual advances, which the fea makes 
upon the low- lands, at prefent, are plain to all peo- 
ple of obfervation, and within thefe laft thirty years 
have been very confiderable. What we fee happen- 
ing every day may affure us of what has happen'd in 
former times; and from the banks of fand and earth 
giving way to the fea, and the breaches becoming 
ftill more open, and irrecoverable, it appears, that re- 
peated tempefts have occalion’d a gradual diffolution 
of the folids for many ages, and as gradual progref- 
live afcendency of the fluids. 

Again the flats, which llretch from one Hand to 
another, are plain evidences of a former union fub- 
fifting between many now diftinffc iflands. The "flats 
between Trefcaw, Br^har, and Sampfon, (mark’d 
DE'm the map) are quite dry at a fprihg-tide, and 
men eafily pafs dry-£hod from one ifland to another,- 
over land-banks, (where, upon the Ihifting of the 
fands, walls, and ruins are frequently difeover’d) upon 

H., ,, i which 
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wiikh at full fea tliere are ten and t wdve feet of water. 
From the fbuthem fide of St. Martin’s, (mi'k’d A) 
in the map annex’d, there firetches out a large fhoal 
towards Trefcaw and St. Mary’sj and from St. Mary’s, 
a fiat call’d Sandy-bar (mark’d C) flioots away to meet 
it i and between tiiefe two flioals there are hut four 
feet of water, in the chanel call’d Crow-found : All 
ftrong arguments, that thefe iflands were once one con- 
tinued trad of land, tho’ now, as to their low-lands, 
orer-run with the fea and fand. Hiftory confirms 
their former union. ” The ifles Caffiterides (i&ys 
Strabo*) arc ten in number, clofe to one another *, 
“ one of fibem is defert and unpeopled, the reft are 
inhabited.” But fee how the fea has multiplied 
thefe iflands } there are now reckon’d one hundred and 
forty : Into fo many fi-agments are they divided, and 
yet flierq are fix inhi^ed. 

§ 3[. But no circumflance csm ihew the great al- 
teutioBS, which have haj^n’d in the number and 
extent of thefc iflands more than thisj, viz, that the 
ifle of Sylley, from which the little ciufter of thefe 
Cyclades tekes its name, is no more at prelent than 
a high rock, of about a furlong over, whole clifis 
hardly any thing but birds can mount, and wholer 
barrennels . could never fu&r any diing but fea-birds 
to inhabit it. How then came all thefe iflands to- 
have dieir general name from fuch a fraail and ufelefs. 
From the dilpafition of the rocks andiflete^ 
jkre, and alUmdi^ Ae alterations before fuggefled, 
we may anforo’ ^ which woifld othcE- 

wife be ememdf ^adt to 

From 
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From the foutliermoft hill of Brehar I obfervcd the 
Guel hill, and the ifle of Guel (mark’d T) ftretching 
away towards the little ifle of Sylley, and with it 
making a curve, of which Sylley is the head-land : 
from the furthermoft hill of Brehar, a promontory 
ftioots out in the fame fweep, and at the extremity, 
a vaft rocky Tor call’d the Brehar, behind which a 
ledge of many pointed rocks fliew themfeives above 
water, intimating the former connexion, and with 
what great devaftations the furious ocean has diflblv’d 
it. So that Sylley, which is now a bare rock, and 
feparated from the lands of GuM and Brehar by a 
narrow frith of fea, was formerly join’d to them by- 
low necks of lands, being the rocky promontory of 
one large ifland now broke into fevcn. 

To purfue this conjedure (if I may call that fo, 
which has fo many reafbns tofupport it) a little farther; 
When all thefe feven iflands, Sampfon, Brehar, Tref- 
caw, St. Elen’s, Theon, St. Martin’s, and St. Mary’s, 
made but one, that one went by the name of Sylley, 
or fome name of like found and derivation*} and, 
having fome little iflands fcatter’d round it, imparted 
its name to them } whence, what were called by the 
Greeks Cafliterides, were nam’d by the Latin authors 
Sygdeles, Sillinse, or Siiures, from the Britifli name, 
as I apprehend, which th^ found them call’d by 

H 2 among 


^ Sul-leh fignifies in Cornu-briti{b> fiat rock% of, or dedicated 
to^ the fun. So the mount of St, Michael was call’d in Corau- 
hritSh the hil! confecrated to the fun ; and, as! conjefture, 

the Vaft Sat focksy common in thefe Iflands, bad the like dedica- 
tion : For^ tjipoii the furfeee of one of ibem, there are thereeaaiiiis 
of an antient Druid temple- It is one plane of edg'd with 
nine vaft ftones ( the reft taken awayj planted in a cifciiJar iiae, 
meafuring 172 feet from north to fouth^ and 138 feet from etft to 
weft. 
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among the natives. I muft go farther ffill, and 
obferve that the promontory (at prefent call’d Sylley 
illand) lying wefternmoft of all the high lands, was 
the firft land of all the illands difcern’d by traders 
from the Mediterranean, and- Spanilh coafts, and, as 
foon as difcover’d, was faid to be Sylley; nothing 
being more ufual with failors, upon their firft feeing 
land, than to call the part by the name of the whole ; 
of which I will not detain you with proofs. But, 
when this confiderable ifland called Sylley was broke 
to pieces, the great portions became inhabited, and 
requiring diftindt appellations, had firft Britifh names, 
as Brehar, Trefcaw, Enmor ; but as foon as the re- 
gulars were placed here (probably in Athelftan’s 
reign, or immediately after) were call’d, according to 
the religion of the times, after the names of particular 
faints. The chipf ^vifion was kttituied St. Mary’s, m 
honour of ^ holy vir^-mother ; the others dedi- 
cated to St. Nicholas, St. Martin, St. Theon, and lb 
on ; but this remarkable promontory (now Sylley ifle) 
being in no wife fit for habitedtHi or devotion, was de- 
dicated to no feint, but left to enjoy its antient name;, 
and, notwithftanding the modern Chriftian dedica- 
tions, failors went on in their old way; this high land 
isftill call’d Sylley, and the illands in general are ftill 
denominated, fi-om what was antiently their princi- 
pal, Sylley ifles. 

It muft have been a very dilpirking eircurnffance 
to the old inhabkaiits, to fee the ocean lb continually 
eating mzj low-iands, in which they had their 
treafures of tin, their houfes, and ports : but this gra- 
dual decay was not theonlymkfbrtune, which attended 

them, 



them, neitHer will it account for die following phse- 
nomena. 

§ 4. It has been mentioned before, that upon Ihiftr 
ing of the fands in the chanel, walls and ruins are 
frequently feen : There are feveral phaenomena of the 
fame nature, and owing to the lame caufe, to be feen 
on thefe Ihores, as particularly a^ ftrait-lin’d ridge 
like a caufeway, running crofs the old town creek 
(mark’d H) in St. Mary’s, which is now never feen 
above water 5 fo that the-’ fubfidence, if any,, has been 
different in different places. From the ifland of Samp- 
fon I faw the foundations of hedges (fo-we call the 
feone-fences ©f our fields, which are not built of ma- 
fonry and cement) running on in a ftrait line crofs the 
frith jB, towards Trefiawifle, till they, were hid in 
fand'5 which fand, when iii its full dde, has from ten 
to twelve feet? water on it. Now we cannot fuppofe, 
that the foundation of thefe hedges was laid as low as 
high-water mark (for who would build fences upon 
fo dangerous a' level?) and if, at a- medium, we fup- 
pofe them to have been laid only fix feet above the 
full tide, I am perfuaded it will not be thought an 
unreafonable calculation. Here then we have the 
foundations, which were fix feet above high-water 
mark, now ten feet under, which together make a 
difference as to the levelof fixteen feet. ' To account 
for this, the flow advances anr#depredations of the 
fea will by no means fuffice j we muft either allow, 
that the lands inclofed by thefe hedges have funk fo 
much lower than they were before j or elfe we muft 
allow, thatF'fince th^e lands were inclofed, the whole 
<^ean has t^efi f^dd fixteen fedt peipendicuiarj 

--which. 
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wWcbkft will appear, Sir, I believe, tatfee judickas, 
much the harder and left tenable iuppofition of the 
two. 

Here then was a great fiibfidence; the land be- 
twixt S am pfon and Trefcaw funk at leafl fbcteen feet, 
at a moderate computation. This fubfidence muft 
haw been follow’d by a fudden inundation j and this 
inundation is likely not only to have deftroy’d a ^eat 
part of the inhabitants, but to have terrified others 
who fiirvjved, and had wherewithal to fupport them- 
elfewhere, into a total defertion trf their £bat- 
^ter’d iflands. By thisraeMis, iss J imagine, that csn- 
fidenible. people, who were the aborigines, and car- 
ried on the tin-trade with the Phenickns, Greeks, 
and Romans, were reduced to the iaft gaip. The 
few poor remains of this defolation,. by their aeceSkry 
atteitfacm mHfeod and faimefflt, muft loft 

fight of their antient profperity ; (for trade will Re- 
duce plenty, and plenty rightly ufed will make peo- 
ple happy) and the faint remembrance, that was left 
of what the iflands had been before, expired of itfel^ 
in an age or two, through the mdigence of the in- 
habitants. 

§ 5. That filch an aiundation has happen’d here, 
is ftfll mme plain, becaufe thefe iflands are no longer, 
what they were antiently, fertile in tin j nor are there 
aj^iectu^ of facfefuid fo many antient workings as 
mamtab a trade, fo greiidily coveted by feme 
©f the aaftent^ mid fo iad,uftrioufiy concealed by 
oftm, 

TlKre are no mines to be feen in any of , thefe 
jfl^s,^ but cnly on oae lo^ (fo we cadi oW tin 
veins) in Trefcaw illand, and the workings here are 

very 
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very mconfiderabk, and not antient j and indeed tte 
fides of the cUffs, the ftrata of bare rocks, do not 
£hew, that ever there have been any confiderable 
wor^ngs there far tin, or give us the ieaft promifing 
eircumftaiice to encourage tin-adventurers. For among 
fuch numbers of roek& and ciiifs, as I paf&'d over in 
St. Mary’s, and the off-iflands, nothing furpriz’d me 
more, than that there ihould be fo few veins in ftrata 
formerly fo femous for tin. In the clilFs of Cornwall 
Ids very different ; you cannot walk on any beach, 
without perceiving veins of one fort or other, in the 
clay, rubble, or rock ; but here in Sylley it is gene- 
rally one COTitinoed rock, and the interffices ib clof^ 
that fcarce a knife can get between. 

- Beffdes the load above-mention’d in Trefcaw, I law 
a very narrow one in die feme ilfend under a place 
call’d Oliver’s battery (marked^) bet could perceive 
HO metal, either by infpedion, or by more than ordi- 
nary weight. I faw two veins,, aboitt two inches wide, 
running thro’ the -rocks on the back of St. Mary’s 
pier } and a gendeman in. comfany thought he had 
found one in Porthmellyn {L) j and thefe m'e all we 
could difcover, dan’ oiff attejasfiioQ thk way feldom; 
kftus.. 

There is one place oaOdphin-Downs, in Ti^fcaw, 
where they work’d for tin in the antient manner, 
which wM.by. laying' open the' ground in the feme 
way as we now work ffone qiraxries j and this is every 
thing I could, perceive, in ail thefe iflands, which 
look’d like a wcarkmg for tin. it muff therefore be 
matter of wo»der where the Pfaenicians, Greeks, and 
htve fotaiui fodhaplenty of thatufeM 



metal. Whatever refources they had from Cornwall, 
(formerly reckoned, as I have great reafon to think, 
among the CalSterides) great part of their tin muft 
doubtlefs have come from thefe iflands but where 
it was found is uncertain. Nothing now appears above- 
ground, which can fatisfy fuch an inquiry. The ftory 
of the Phenician veflel mention’d by Strabo to have 
purpofeiy run aihore, and rifqu’d the men as well as loft 
the ihip,* rather than difcover to the Romans the trade 
to thefe ifles, is well known, and proves beyond all 
doubt the commerce to have been very advantageous. 
That the natives had mines, and work’d them, ap- 
pears ftom Diodorus Siculus, lib. 5. ch. a. and from ' 
Strabo {Geog. lib. 3.) who informs us, that Publius 
Cralfus failing thither, and obfervmg how they work’d 
their mines, which were not very deep, and that the 
people lov’d peace, and at their leifure navigation, 
infttud©! them how to carry bn this trade !ta bet- 
ter advantage : That is (if I underftand him rightly) 
leemg their mines but lhallow, yet well worth work- 
ing deeper, taught them how to purfue the metal to a 
greater depth. The queftion then is, what is become 
of thefe mines? And how lhall this queftion be an- 
Iwer’d, but by confeffing, that the land, in which 
thefe mines were, is now funk, and bury’d under 
the fea ? 

f am not fond of introducing earthquakes, or call- 
ii!^ in the powarful fubterraneous world to account 
ibr the fuperficial ; but where there has been evi- 
dently a ^eat fubfidenoe of the earth’s furfece, I am 
very willlttg to refer to better judges than myfelf, 
whether it can be accounted for at all, without a 
previous trembling and conculBon of the earth. 

Proofs 
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Proofs are much better drawn from nature than 
tradition j but yet I cannot help obferving, that what 
nature declares in this cafe, tradition feems to con- 
firm j there being a ftrong perfuafion in the weftein 
parts of Cornwall, that formerly there exifted a large 
country betwixt the Land s-end and Sylley, now laid 
many fathoms under water. The particular au-gu- 
ments, by which they would fupport this tradition, I 
forbear to trouble you with, as they may be feen in 
Mr.Carew’s Survey cf Cornwall y p. 3. and in the laft 
edition of Camden, p. ii. But, if I vyere to produce 
them, it fhould only be to prove, that there was fuch 
a tradition, and not as proofs of the matter of fadt^ 
for of that I am very dubious j the Caffiterides, by 
the moft antient accounts we have of them, appearing 
always to have been iflands. I know it is ^ opinion 
of fome naturalifts, that all iflands were formerly 
join’d to the continent j but we may, at leafl: in my 
opinion, as well fuppofe the feveral parts' of the con- 
tinent, which are now feparated by the branches of 
the fea, to have been once conjoin’d j which will 
prove a great deal too much} the prefent intermix- 
tures of land and water being a much more gracious 
and ibcial difpofition, and for dhat reafbn more likely 
to be the true and original one, than fo clofe and corn- 
pad: an union } and therefore, where there are not 
fhoals, and other evidences of a connexion (as there 
are none betwixt the Land's-end and Sylley) I think 
' it the fafeft way not to fuppofe any. 

Blit tho’ there are no evidences, to be depended upon, 
of any antient connexion of the Land’s end and S^ley, 
yet that the caufe of that inundation, which de%(^’d 
much of thefe iflands, ought reach alfp to die Cbr- 

1 liilh 
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mill fhores, is extremely probable ; there' being fevc- 
ral evidences of a like fubfidence of the land ia 
Mount’s-bay. The principal anchoring- place, call’d 
a lake, is now a haven, or open harbour. The mount, 
from its Comifh name *, we muft conclude to have 
frood fctfmerly in a wood, but now at full tide is half 
a mile in the fez, and not a tree near it j and in the 
I'andy-beach betwixt the Mount and Penzance, when 
the fands have been difperfed by violent high tides, I 
have feen the trunks of feveral large trees in their 
natural pofition, the furface of their fcAion worn 
finooth by the a^tation of the water, fand, and 
vel, as if cut with an axe, upon .which, at every 
hill tide, there muft be twelve feet water 5 fo that the 
(bores in Sylley, and the neighbouring fliores of Corn- 
wall, are equal and concurrent evidences of fuch ^ 
fubfidence, and the memory of the inundations, 
which were the hcceffary confequbaces. of it, is pre-^ 
fcrv’d ia tradition i tho’ like other traditions, in pro* 
portion to tlieir age, obfcur’d by fable. 

I ftiould now make an apology, Sir, for troubling- 
you with this Iketch oi the alterations, which the 
'Sylley ifles have fiiffer’d fince the age of the antient 
hiftorians : but becaufe I have no other view in it 
than teftifying myrelped: to that honourable Society, 
in which you defervediy hold lb eminent a ftation, 
-that muft be my apology. I only beg leave to ob- 
ferve, that aitho’ thele illands are neither of. that 
'extent they were formertyi nor fruitful 'of tin» nor 

ftor’d 
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ftor’d with fuch antiquities, as one might exped from 
their long commerce with the Phenicians, Greeks, 
and Romans j yet I found them well worth feeing : 
they are inhabited by an induftrious, apprehenfive 
people j their lands, fortifications, and commerce, 
are capable of great and eafy improvements, and their 
harbours are of the utmoft importance to the naviga- 
tion of this kingdom. I am, ° 


Ludgvan, Dec. 21, 

1752- 


S I R, 

Your moll obedient lervant. 


Wm. Boriafe. 


ExtraB of another Letter of Mr. Borlafe to the 
Rev. Dr. Lyttelton, Dean c/Exeter, and 
F.R.S, 


Read^Feb. 8, /"T^HAT there has been fuch a fub- 
>753- fidence of the lands belonging to 

thefe illands, (as is before fuppofed) the prefent ruins 
of the iflands teftify. That this fubfidence readfd 
even to the Mount’s-bay, and laid under water a great 
part of the low lands, then woody, there being now 
10 feet water, (as at Sylley over the hedges, fo here 
over the trunks and roots of trees) I have fuch con- 
vincing reafons to lay before you at a proper time, as 
will exclude all doubt. So that the Ihores in Sylley, 
and the Ihores in Cornwall, are equal jMToofs of fuch 
inundation, mid the memory of ft is preferv’din tra- 
dition, tho”, like other traditions, obfcar’d in feble. 

J ^ When 



When this inundation happen’d, it is perh^s m 
vain to inquire but two pieces of hiftory occur to 
me, which poffibly may lead us near the time. In 
the time of Strabo and Diodorus Siculus, their com.- 
raerce feems to have been in full vigour ; “ Abun- 
“ dance of tin carried in carts,’’ fays Diodorus Sicu- 
lus : — “ But ten iflands in all, (fays Strabo) and 
” nine of thofe inhabited.” The deftrudion there- 
fore of Sylley mull be plac’d after the time of thefe 
authors j that is, after the Auguftan age: but at what 
time after, I find nothing as yet can detenmine-. 

Plutarch indeed (of the Ceffatim ofOrachs) hints, 
that theiiiands round Ebrkain were generally unpeopled 
in his time. If he includes Sylley among them,, then, 
this defolation muil have happened between the reign 
of Trajan, and that of Augufius. However that be, 
Sylley, tho’ not intirely deftitute of inhabitants, feems 
to. have been, noted for two or three baniflimenta du- 
ring the empire of the Romans in Britain. 

It continued' negleded, till trade began to thrive^ 
fliipping iacreafe, and naval wars te be carried on in 
this wefiern world.. Then its commodious fituation 
at the opening iito Both the chanels foon fliew’d oF 
what importance it was for Britain to poflefe it,, and. 
how dangerous it might be to the fafety and trade of 
Britain, if in an enemy’s Eahd. 

This feems to be the reafon, why Athelfoan made 
a voyage to, and conquer’d, thefe iflands.. That 
prince was taught by. Sis grandfather Affired’s wife 
rnaadsns, that the proper and natural fecurity of Bri- 
taia lay in the. roy^ navy, and its riches in trafficlc s 
and he faw, that neither of them could be well pro- 
vided; 
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vided for, if Sylley were not fubdued as well as 
Cornwall. 


VIII. An Account of Mr. Appleb)r’j Procefs 
to make Sea-Heater frejh> with fome Expe- 
riments therewith i communicated to the 


Royal Societyj by W. Watfon, F. R. S, 


Read Feb. 8,'~| "^HE making fea- water firefli has^ 
*753- frequently attempted, and 

veral accounts thereof, from time to time, been com- 


municated to the Royal Society. I thought it there- 
fore not improper to lay before you M-. ApplebyV 
procefs for this pnrpofe, in order to its being pre- 
ierved in the journal-books of the Society. To this 
I have fubjoined fome experiments upon the water 
prepared in Mr. Appleby’s manner, made by Mr. 
Michael Clark, operator at Apothecaries Hall, a per- 
fon extremely well verfcd in the theory and pradticeof 
chemiftry, at the defire, and under the ini^^edion,, 
of the cenlbrs of the college of phyficians, to whom 
Mr. Appleby’s procefs was referred by the lords cohIj- 
mifijoners of the admiralty. 


Mr. Appleby’s procefs. 

TNTO twenty gallons of fea-water put fix ounces ©f 
■■■ a fixed alcali, prepared with quick-lime as flrong 
as lapis infermlh^ and fix ounces of bones cakined 

to 
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to wMtenefs, and finely powder’d. With a flaw fire, 
draw off in a common ftill fifteen gallons. 

Mr. Appleby conceives, that the alkali here em- 
ployed is the beft adapted to prevent the bituminous 
matter in fea-water from rifing by the heat in diftil- 
ktion. 


Mr. Clark’s experiments. 

I NTO a Ipoonful of the diftilled fea-water he put 
twenty drops of a folution of filver in aq. fortis : 
He likewife did die fame with the like quantity of 
common wat« diftiiled. . There appeared no change 
in cither, and both retained their tran^arency. 

This demonftrates, that the difrilled fea-water is 
by the procefs intirely freed from marine fait, or its 
acid ^irit. For, if we taker a Ipoonful of common 
diftiiled wafier, and add the leafr parlide'of fea-fal^ 
with the point of a penknife, and then drop into die 
mixture one or two drops of the folution of filver, it 
will appear turbid and milky. 

From the number of animal bodies conftantly pe- 
rifiiing in the fea, it may reafonably be frdpefied, 
that a volatile urinous fpirit may be retained in this 
diftiiled water j and this is evident from the follow- 
ing experiment: 

Into a ^onful of diftiiled fea-water drop ten drops 
cf a ftrong folution of fugar of lead, and the mixture 
Hum^ately becomes turbid and miUsy. 

Into another fpoonfbl of common diffilled water, 
widi two drc^ of fpirit of fai ammoniac, add ten 
drops of a fbludoa of fi^ lead : and this mixture 
had the frme appearance with the foregoing. 
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If into a fpoonful of common diftilled water is 
iropp’d one drop of oil of taxtzr per deliquium, and 
then added ten drops of a ftrong folution of corrolive 
fublimate, the mixture will immediately become tur- 
bid and brown, and with a few drops of the folution 
of filver, it will be precipitated, and turn milky. It 
is a volatile alkali therefore, and not a fixed one, that 
is contained in this water. 

The folution of filver will not difcover a volatile 
alkali contained in water, but very plainly a fixed 
one. 

A folution of fugar of lead will not difcover a 
fmall quantity of marine fait or fpirit, till we add 
more. 

A folution of fublimate -will manifeft both a vola- 
tile and fixed alkali.. 


IX. ExtraSi of a Letter from Sigmr Camillo 
Pademi, to Dr. Mead^ concerning the An- 
tiquities dug up from the anfient Hefcula- 
neum, dated from Naples, Nov. 1 8, 1752, 
Xranjlatedfrom the Italian. 


Read ^ Feb. 8, '^HE thmgs, ©f wMdi-I have the 

JL charge, are many, and extraor- 
dihatyj conliftingof 

'Metals } that is, bronzes, filver and gold of all 
kinds, of esxcellent workmanihip. 

Beautiful cameo’s and intaglio's. 

Glafs ofahforts. 


yarioBs 
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Various pro^dions of the earth ; fach as, grain, 
beans, figs, dates, nuts, piftachio’s, almonds, rice, 
bread. 

Colours for painting. 

Medicines in pills, and other forms, with their 
marks. 

A phial of oil. 

Gold lace, perfedly well preferved, and extremely 
curious, on account of its being made with mafly 
gold, fpun out, without any filk, or other yarn. 

Soap, bran, and a variety of other things, which 
it were tedious here to enumerate j but therb will be 
a relation of the whole publifhed, which I fhall im- 
mediately fend to you j as I hope you have received 
.jhe book of Monfeigneur Bajardi, already fent, altho’ 
of little fignificance 

It is not a month ago, that there have been found 
many volumes of papirus, but turn’d to, a fort of 
charcoal^ fo brittle, that, bemg touched, it fells rea- 
dily into afhes. Neverthelefs, by his majefty s orders, 
I have made many trials to open them, but all to no 
purpofe; excepting fome worjs §, which I have 
picked out intire, where there are divers by 
which it appears in what manner the whole was 
written. The form of the charaders, made with a 
very black tindure, that overcomes the darknefs of 
ihe charcoal, I ihall here, to oblige you, imitate 


• The words in the original letter are, • ** Come fpero che avera 

•* riceviito il libro dc Monfr Bajardi inviatogli a benche non ferva.” 

§ I fufpedt an inaccuracy here in the original, and that he 
meant, « excepting fome bits, which I have pidt’d out intire, 
“ where there are fcmal words, fijfr.” 
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in two fliort lines 5 my fidelity to the king not per-, 
mitting me to fend you any more. 

N.MTrR.rS)/-D'i)LC 

DfM-CVRlJ'-CR.VDE 

This is the fize and fhape of the chara^lers. In 
this bit there are eight lines. There are other bits 
with many other words j which are all preferved in 
order for their publication. 

There have been found likewlfe very lately three 
beautiful ftatues of marble, and one of them excellent; 
Six heads of bronze, of which there is one, that 
gives hopes of finding the fiatue it belongs to. It is 
a young Hercules, of a kind of work, that has no fellow 
in the way of metal, having the hair finiihed in a 
furpriling manner. Likewife feveral little figures of 
metal j a fiftrum very neat and well preferved ; and 
there is not a day palfes, in which they do not bring 
to me fome curiofities newly found. 


X. A Tranflatkn mtd Explanation of fome 
Articles of the Book intitlecl, Theorie de 
la Figure de la Terre j fy Monf Clairaut, 
of the Royal Academy of Sciences at Paris^ 
and R R. S. 

Read Feb. 'S'TV /■’R. Short, in his account of Father 
*753* 2.VJ. Frifius’s Difquifitio mathmatka 

in caufam ph^ficam figura et magnitudinh tellurh 
nojirat having reported that philofopher's fcntiments 

K on 
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on my refle<£tions upon the fame matter, without 
taking the trouble to examine whether they were 
founded upon the truth or not, I find myfelf under 
- the neceffity of laying before the Royal Society the 
pafiages of my book, which, having been mifundef- 
fiood by F. Frifius, have occafioned the mifconftruc- 
tion, which he has made of my fentiments, either 
upon the trufl: I give to the actual operation made for 
difcovering the figure of the earth, or Sir Ifaac New- 
ton’s theoretical inquiries about the fame fubjeit. 

The exprefiions of Father Frifius, leferr’d to by 
Mr. Short, are as follow : 

“ Quia tamen plerique dmnes hucufque, aut nihil 
^ pro figura telluris determinanda ex iis obfervationi- 
** bus deduci pofie cum geometra celeberrimo Rug- 
gero Bofcovik autumirunt, aut .exinde cum 111. 
** Clairaut, Bouguer, aliifquei contra incoraparabilem 
“ virum ac prope divinum Kaacum Newton infur- 
** gentes, admirabilem ipfius theoriam fadto minus 
“ refpondentem dixerunt, affignatamque in prop. ip. 
“ lib. 3. Princip. Matbem. terreflrium axium pro- 
** portionem a vera abfonam omnino efie, alios mihi 
“ obfervationibus parum, alios nimis tribuere vifum 
“ eft, omnes ferme oppofitis erroribus peccdlTe, ubi 
** res neque aurificis lance, neque molitoris, ut aiunt, 
fiatera librandse funt.” 

This, when compared with the propofitions of my. 
theory, which they are relative to, will appear, I hope, 
quite incoherent : and I cannot fliew it more clearly, , 
than by tranflating the laft chapter of my book, to . 
which F. Frifius refers the reader.. 

For 
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For the better underftanding of that chapter j, it is 
proper to know, that the chief refults of the prece- 
dent inquiries are thefe theorems : 

1. Suppoling the earth in its former ftate com- 
pofed of feveral fluids of different denflties, and fet- 
tled all in equilibrium by the laws of gravity and 
centrifugal forces, the furfaces feparating the diferent 
mediums will always afied: the form of a curve j 
which is fo near to the ellipfis, that it may be fup- 
pofed fo, without any error of the leafl: moment. 

2. That, in the cafe of the denfer fluids being 
nearer to the center, as hydroftatics require, the fphe- 
roid will always be lefs flat than in the homogeneous 
one, and mce verfa. 

3. And as to the diminution of the gravity from 
the pole to the equator, it will always follow the 
oppofite rule ; viz. if the fpheroid be denfer towards 
the center, the gravity will decreafe in a Icfs ratio 
than in the homogeneous fpheroid, and vice verfa. 

4. That if S' reprefent the fradiou found out for 
•the difference of diameters, Yr? — ^ will exprefs the 
total diminution of the gravity from the pole to the 
equator, not only in the cafe of the fpheroid fuppoied 
originally fluid, but in any fuppofition of variation 
for the denflties and proportion of the diameters of 
the beds, provided they be elliptical. 

Thefe premifed, let us proceed to the faid lafl 
chapter of the theory of the earth’s figure j in which 
the principles laid down in the preceding chapters are 
compared with the obfervations. 
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§ LXVIII. For the diminution of the gravity from 
the North to the South. * 

It has. been feen in the preceding chapter, that 
when a iphei oid is not fuppofed homogeneous, the 
dinjinution of the gravity from the pole to the equa- 
tor will be greater than in the cafe of homogeneity. 
Hence, if my theory holds in our globe, the whole 
decreafing of the gravity will be equal to or 
greater, and never lefs j fince the ratio of 230 to 23 1 
will (I XXL) exprefs the ratio of the adlion of gra- 
vity at the equator and pole, when the fpheroid is 
homogeneous. 

And this conclufion of my theory quite agrees with 
experience ; for, from all the obfervations relating to 
the gravity made in feveral places of the globe, either 
by aftual meafures of the fecond pendulum, or by the 
difference of duration of the fame pendulum’s vibra- 
tions, it appears, that the gravity decreafes from the 
north to the fouth in a greater ratio, than it would be 
if the total dinunution from the pole to the equator 
were only 

§ dp. For the proportion of the tvoo diameters, 

Suppofing, as in the precedent chapter, the earth 
originally fluid, it follows, from the § LXV. that the 
ratio of the two diameters cannot exceed that of 230 
to 23 1; fince, § XX. 230 to 231 is'the ratio in the 
cafe of the homogeneous fpheroid j and as the menfu- 
rations of the gravity cannot agree with the fuppofition 
of the homogeneity, the diameters of the earth ought 
to be k a ratio lefs than 230 to 23 1. 


Without 
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Without adhering to the fuppofition of the earth’s 
being formally fluid, but admitting, as in the chap. 
3 and 4, all generality pofiible in the variation of 
denfity and ratio of diameters of the beds or ftrata 
laid do’wn from the center to the furface, there will 
flill happen a difference of the diameters lefs than 
For, by § L. the total diminution of the gravity 
from the pole to the equator being fubtradted from 
Tfj, the remainder is the difference between the dia- 
meters. Now the diminution of the gravity having 
been found greater than the ellipticity or dif- 
ference of diameters ought to be lefs than that frac- 
tion, and confcquently the ratio of diameters lefs than 
330 to 231. 

That confequence of my theory is not fo happy as 
the preceding ; for the degree meafured in the north 
compared to that of France give the two diameters as 
177 to 178, which ratio is greater than 2 jo to 231, 
inftead of being lefs, as the theory would require. 

As the meafures made in the north' have been per- 
formed with great care and exadnefs, their rcfult 
feems at firft to be preferred to that of my theory.- 
But a refledlion upon the errors unavoidable in adnal 
meafures, and an examination of the limits of thefc 
errors, will fhew, that, without violating the mea- 
fures, they would be brought nearer the theory, and 
even agree with it. 

For, by a convenient calculation, if will be found, 
that a diminution lefs than 60 toifes, made to the dif- 
ference between the degrees of Paris and Tornea,' 
would give the diameters in the ratio of 230 to 23 1 . 
And if it be confideredi what is the fmallnefs of an et-* 
rorof 60 toifes, when divided in two operations, -which 

' require 


7 
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require fo great a number of allionomical and geo- 
graphical obfervations, it will be thought, that an 
error a little larger may be fuppofed, without dilpa- 
raging either our operation, or Mr. Picard’s j and thus 
theory and experience would agree. 

Suppofing, for example, that the difference be- 
tween the degrees of Paris and Tornea has been found 
too great by 8o toifes, the difference between the 
two diameters will come out of about which, 
fubtraded from gives for the diminution of 
the gravity from die pole to the equator. And fuch 
a conclufion would agree pretty well with the obfer- 
vations made in France and Lapland with the excel- 
lent clock of Mr. Graham. ^ 

However, altho’ the errors to be fuppofed in the 
operations, to reconcile them with my theory, be in 
themfelves fmall enough, I fhall abftain fSrom affert- 
ing, that they have been committed,' It is a fa^ 
not to be decided, till after the refult of the ob- 
fervations, which are expedkcd from Peru. For 
the great difference, which is to be found between 
the degrees of Quito and Tornea, is the only means of 
knowing, whether the diameters be lefs or greater 
than 230 to 231. 

Were the queftion only to demonftrate the flatnefs 
of the earth, the meafures of the degree of Paris and 
Tornea would be full fufficient ; but to difcover the 
true ratio of diameters, is what can be performed only 
by the comparifon between the degrees, whofe mutual 
diftanceisthegreateft. • , 

Such a ratio etnee fixed, if it happen to be lefs than 
230 to 231, it will be very eafy, by the preceding 
theory, to imagine fome hypothefis for, the infideof 

the 
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the earth, which fhall agree 'with both theory and 
obfervation, whether admitting the fuppofition of the 
original fluidity of the globe, or not. 

But if the diameters were found undoubtedly in a 
greater ratio to one another than 230 to 23 x, 1 own, 
that not only the theory eilablithed in this fecond 
part of my book muft be abandoned, but it would 
be very difficult to reconcile the meafures of the pen- 
dulums with thofe of the degrees in Sir Ifaac’s fyftem. 
And I dare fay, that the fuccefs in that cafe would 
hardly depend upon any natural hypothefis. 

The fubfequent LXX article containing only a proof, 
that the precediitg theory agrees with any ratio be- 
tween -'7 and I-, for the quantity,, which exprefles 
the excefs of Jupiter’s equator above its axis, there is 
no neceflity for the tranflation of the arguments lead- 
ing to a refult fo anfwering to the obfervation s ; and 
I pafs to the concluiion of that article, which ends 
my book. 

The preceding theory agreeing with all the mea- 
fures of the pendulum, and obfervations of Jupiter’s 
diameters,, if, befides, it happen, that the meafures 
expeded from Peru give, when compared with thofe 
of Lapland, a difference of diameters lefs than 
this theory will have all pojffible confirmation, and die 
univerfal gravitation fo weU agreeing with the motions 
of the planets will alfo agree with their figures. 

Now I beg every candid reader to examine, whe- 
ther, in that chapter quoted by P', Frifius, I have 
too much relied upon the certainty of obfervations, „ 
and attettqjted, Jto difparage Sir Ifaac Newton’s dif*- 
eoveries. 

la.. 
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In the firft place, I will afk of Father Frifius, if, 
before the operations, which I depended upon, were 
performed, I could eftablifh any thing againft their 
agreeing, or not, with Sir Ifaac’s propofition about 
the fame matteiv? 

He perhaps will anfwer, That my remark of the 
LXIX art. But if the diameters vsere found midoubt-^ 
edly in a greater ratio to one another than 2^0 to 2^1, 
imports, that I was not thoroughly convinced, that 
what care foever would be taken by the gentlemen 
fent into Peru, they never would be able to meafurc 
their degree with a fufficient exadlnefs, to conclude, 
from its -length, compared with' that of the other de- 
grees, whether the diameters were in a greater or lefs 
ratio tlian 230 to 231 j and confequently he will 
think, that my being in fufpenfe about it was an 
offence agju^ Sir Ifaac’s theoretical determination. 
Then, I requeft Father Frifius to tell me, why 
he is fo good as to commend operations fo void of 
ufe as thofe, which tehded only to difeover what was 
demonfrrated before, ^nd needed not to be confirmed, 
fince it could not be invalidated. 

Perhaps Father Frifius, in reprefenting me as de- 
pending too much upon the ohfervations, relied on 
thefe exprefiions of the LXIX art. As the meajurcs 
f the gravity cannot agree with the fappoftion of the 
homogeneity : and I confefs, that it feems to me im-" 
poffible to reconcile the great number of all the mea- 
fures of that fort with the table, which follows the 
homogeneity. For the fimplicity of the means made 
ufe of -in the performance of thofe meafurcs cannot 
admit the errors, which fhould be fuppofed to bring 
diem tofiir Ifaac’s theory; but as this theory is founded 
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on the homogeneity, which is only a mere fuppo- 
lition j and as he has himfelf fufpefted, in his fecond 
and third edition, that the internal parts of the earth 
might be denfer than thofe towards the fuperficies, I 
do not fee how I oppofe myfelf that illuftrious philo- 
fopher, when I aflume the fame hypothefis, as he 
does. As I lhall ufe all poiEble endeavour to under- 
hand F. Frifius’s meaning, 1 hazard this conjedture. 
Seeing that I thought favourably enough of the exadt- 
nefs to be obtained in aftronomy, when obfervations 
have been already made in great numbers, and with 
all poffiblc care, to fuppofe them fit to let us know, 
whether the diameters are in a greater or a lefs ratio 
than 230 to 231 j and being informed afterwards, 
that the operation made in Peru led thole, who have 
made ufe of it, to imagine the fphetoid flatter than the 
homogeneous, he concludes, that I cannot help think- 
ing like them, and accordingly indulges himfelf in ex- 
poCng, how much I over-rate the validity of obferva- 
fions, and how little I know the fubmiffion due to a' 
propofition of Sir Ifaac j which, I mufl: fay, by the 
bye, that great man has never himfelf given as im- 
pofl&ble to be oppofed by experience. But yet I would 
aflc of F. Frifius, wherefore he will guefs at my fen- 
timents, whilfl: 1 have not given room to know them 
on that point ? Hqw can he know, whether, fmce 
the examination of all the meafures, I have not found 
any way to reconcile them with the theory ? Which 
I fay in no manner as a hint I intend to make any 
cofredlions in thofe meafures, but merely to fhew the 
little foundation, which F. Frifius had to reprefent me 
as he has done.. 

, L However 
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However difficult it may be to account for Father 
Frifius’s expreffions, I fhall hazard yet another con- 
jecture. His great zeal for Sir Ifaac, for which he is 
certainly to be commended (if not blinded by that 
zeal) has hindered him from diftinguiffiing between 
the different ways of oppoling that great xnan’s fen- 
timents. Perceiving then, that my calculations (§ L. 
Part II.) had led me to a refult quite different from 
Sir Ifaac’s affertion, (Prop. XX. lib. 3 .) he was of- 
fended at my boldnefs to fuch a degree, that he was 
unable to examine impartially what I faid j and, in- 
ftead of difcuffing a mathematical ^ueftion quite in- 
dependent, of any aCtual meafure, wherein if I were 
midaken, he would have forced eveiy geometrician 
to condemn me, he has fuppofed, that I have built 
my argument upon an operation, which was not per- 
formed at the when I wrote. 

This conjedure would appear to me the true.caufe 
of F. Frifiuss error, if it were not inconfiftent with a 
proceedbg of hjs towards Sir Ifaac, which I will ven- 
ture to relate. After F. Fridus has examined himfelf 
die Ip problem of the third book of th&'PnndfiOy 
which is much lefs complicated than that I Ipoke of, 
the truth of which is inconteftable, he finds, by his 
own miftake, a dil^reement with the refult of that 
propofition, and charges that illuftrious author, with- 
out theleafl: apolo^, with an error, which, fays he, 
(^uite from the porpofe) is the fi:d:h, that has been 
found in die fiime work, and alfo gives an enume- 
ration t£ the fi-re othors, aitho’ they are not at all 
concerned in the queftion, 

I cannot forbear faying, ffiat the manner, in which 
I have propofed my remarla upon the % oth propofition 
4 * of 
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of Sir Ifaac, has nothing of that flight way of treating 
fo great a manj and as my utmofl: wifli is to be judged 
on that account by the Royal Society, I fhall relate 
what were my objedtions j which I cannot effedt in 
a more concife and clear me; hod, than by giving the 
tranflation of the article, which contains it. 

§ LI. of the fecond part of the theory, &c, 

« Jn ’which is feen ’what had induced Sir If. Newton- 
to thinks that the planets^ when denfer at the cen- 
ter than at the furface^ ought to be jiatter than in 
cafe of homogeneity. 

“ Some years ago I gave, in the Philof franf 
** 44P, the theorem of the precedent article j 

** and on this occafion I mentioned a paffage of Sir 
Ifaac contrary to it.. Not having at ^hat time 
“ looked into the fecond edition of his Principia^ I 
*'• couid not know what had engatied that illuftrious 
“ philofcjpher to think io j. and far from fufpedting 
any miftalce in his propofition, I was contented to 
** think, that the difference between our conclufions 
*■* arofe from a different way of conceiving the infide 
“ of the earth ; and I imagined, that he had happen’d 
“ to fall upon fuch a difpofition of parts,, as would 
** anfwer to his afl* rtion. I then folio- v'd only his 
commentators, and efpecialN Dr. Gregory, fliew- 
ing, that his explanation or Sir IfaEc’s* conclufion 
“ was wrong, as grounded upon a propofition, which 
” did not hold in the prefent cafe For that pro- 
** pofition (which is, that the gravity at any point 
“ of the earth is inverfedly as the diftance from tlie 
center) has only room, when the earth is homo- 
geneous;, and, cranfeguendy, heroade 

hz « irfe 
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ufe of, when the denfity is greater towards the 
‘‘ center tlian at the fuperficies. 

“ Since I have difeover’d, that the theorem, the 
demonflration of which I had given in the Philof. 
'Tranf. for tlie cafe of beds fuppofcd of the fame 
*• eilipticity, has room in an infinity of other fuppo*- 
“ fitions, I have taken greater care to difeover what 
“ could have induced Sir Ifaac to think, that the 
“ earth is flatter, as the gravity is more decreafing 
from the pole towards the equator ; and I believe 
‘‘ I have found it out in the fecond edition of the 
Prmcipia, and it is, for having built upon the 
“ fame argument as Dr. Gregory. 

“ In p. jSd, after having obferved, that the ex- 
“ periments gave a diminution of two lines to the 
“ iecond pendulum from the pole to the equator, he 
“ argues thus ; Since, fays he, the cafe of homoge- 
“ neity afforded only i j^Ito 4s difference miles 
“ between the two diameters (which follow’d from 
“ the fame hypothefis) is to be magnified in the ratio 
I Tooo and it will come out 3 1 miles 
“ for the real difference. For, purfues he, the re- 
tardation of the pendulum at the equator denotes 
“ the diminution of the gravity in that place j and the 
lighter the matter is there, the higher will it rife 
“ to be equiponderant with that of the pole, 

“ Further, p. 387, examining the meafures of the 
“ d^rees of latitude made in France by M, Caflini, 

“ by which the earth is higher at the pole 
•* at the equator by about 95 miles, he pretends, 

“ that accordingly the pendulum fhould be longer at 
” the equatOT than at the pole by about half an inch, 
f * And ^ that, naethinks, iGhews the opinion, which 

« Sir 
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Sir Ifaac was of, that, in any cafe whatfoever, the 
equilibrium requires a gravity inverfedly propor- 
“ tional to the length of the columns, which pro- 
portion, as I hope to have evinced, is only demon- 
** ftrated in the cafe of homogeneity, and is not true 
in general. Thus, what I argued in the Fiil. 
Tranf. againft Dr. Gregory, has alfo room againft 
Sir Ifaac." 

By all that I have faid, every hody may judge, whe- 
ther differing from Sir Ifaac’s fentiments on a point, 
which I had for fo long a time examined, I did not ex- 
prefsmy difagreement with him in as decent a manner, 
as any one fhould, when fpeaking of fo great a man. 
And in cafe the Royal Society thought feme altera- 
tions were to be made in the form of my remarks, I 
declare, tliat I fhall execute it, as may he prefcribed 
to me by that illuftrious company. But I cannot 
help thinking, that, urilefs thofe, who would exa- 
mine my demonftrations, find feme error in them, 
no alteration is requifite to be made in my exprefe 
Bons. I defire then either F. Frifius, or any geo- 
metrician, who thinks the queftion worth hiS exa- 
mination, to take the trouble of reviewing my calcu- 
lations, and to believe me ready to acknowlege my 
.error, when fibewn to me by a candid and impartial 
examiner. 


XI. 



XI. An Accmmt of a Storm of Thunder and 
Lightning, near Ludgvan in Cornwall, in 
a Letter from the Rev. Mr. Wm. Borlale, 
M. A. F. R. S. to the Rev. Dr. Lyttelton, 
Dean of Exeter. 

Rev<l Sir, Ludgvan, Feb. x, 1753. 

Read feb. 15,^ IN CEyott have received only a fliort 
and general account of the lightning 
jn my neighbourhood on the ao of December laft, I 
fend you the notes, which I took on the fpotj in 
which, you will exeufe me, altho’' I fhould be too mi- 
nutely circumftantial, for fear I fhould omit any things 
which might contribute ever fo little to give you, at 
this diftance, a Juft idea of what, happen’d. 

About 8 that morning, I perceived the fky all ©f 
a fidden overcaft in the eaft with very dark and' red 
angry clouds*, and during the continuance of the 
clouds, the wind very boifterous. Thefe clouds pafs’d' 
away, and at intervals we had clear blue Iky, and’ 
then large clouds again, attended with cold lliowers. 
About a quarter before twelve, there was neither 
rain nor wind, but funfhine. However, fome flying 
thin clouds were at this time obferv’d to join, and 
form a body in the north-weft and then enfued one 
of the moft Ihocking peals of thunder I ever heard, 
attended here at Ludgvan with much lightning, but 
it did no harm. It was fo alfo, in the high grounds 
of St. Hillary (next parifti to, this on the eaft) where 
a gentleman travelling found all the downs round. 

him 







him on a fudclen full of lightning, but was rather 
frighted than hurt. But this thunder-cloud broke 
about three miles to the weft of this place, in the fide 
of Moelfra hill, in the parifti of Maddera, where the 
marks of it (when I trac’d them^ were as in the fol- 
lowing iketches. 

The firft traces were an incifion, or fcratch, made 
in the turf, about three inches wide, and two deep, 
where the lightning coming up from the fouth -weft 
at -if, paffing through the bank B, and ifluing out 
of the bank in three ftreams, which united again at 
C, turn’d away to the north at D. About ten paces 
to the north of thefe breaches there are more marks of 
the fame kind, but not in the fame diredtion j for the 
lightning here came from the north-weft, and, pafimg 
upwards, I obferved the furrow, which it had made, to 
grow wider, and fomewhat deeper, as it gain’d upon 
the hill, efpecially where it met with bank or ftone ; 
and fome banks were five feet wide, which had their 
tops untouch’d, but were pierced thro’ as with a bullet. 
This fecond furrow was (as all the reft) not in a ftrait 
line, but in a vermicular direction, and with its turn- 
ings led us to a Karn, or ledge of flat rocks, E. 
Here the lightning paffing parallel to the .fide of the 
Karn, if, came in a diredion from weft by north, 
and meeting with a flat rock, F, /, (which in our 
country we call a quoit) ftanding on its edge, that 
fouthern part of which, i, diredtly oppofed its paf- 
fitge, cut off all that end of this quoit at the dotted 
lines, fplit the quoit into two thinner ones, took off 
feveral iplinters, and left large fpote of fulphur (whitiffi 
like arfenic) on that fide, whence the ihivers.were 
taken off. On the top of this quoit there is a remarkable 

incifion, 
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inclfion, about three inches long, and' as many wide> 
from wliich a piece of that quoit, of the feme dimen- 
fions, was carried off, and in the feme manner, as if^ 
a mufeet-ball had been fil ’d at it. The lightning 
from this rock fpread itfelf to the fouth, in two- 
branches G and M breaking and rooting up fome 
ilones, and making its way clear under others, and 
appearing again on the other fide. Thefe laft-meil- 
tioned furrows were ten inches wide,^and a foot deep ; 
befides which, we found feveral places in the hill, 
which had holes about a foot wide, and 6 or 8 inches 
deep, and feveral clods cut thin and cleat off" from 
ground : which fliews, that as this lightning went 
like darts through banks .and ftones, and tore up the 
ground in many places like a ploughfliare, fo in other 
places it fpread bto an horizontal thin edge, which, 
icooped up and carried off the little unevenneffes of 
the turfy ground. The whole workings of this light- 
ning were in length about a furlong from weft to eaft.. 
There were feveral people not far from the hill at 
this time, whofe names I will not trouble you with. 
Two women, one half a' mile, the other but a quar- 
ter of a mile diftant, few a fmoke, at the Karn above- 
mentioned, as if feveral mufkets had been difcharg’d 
there. A third woman, not a furlong diftant from 
the Karn, few the town-place, where her houfe was,, 
as it were all on fire j and during this dreadful thun- 
der, the fheep on the hill ran to and fro, as* if driven 
by a pack of do^. This hill of Moelfta is the high- 
eft land between ntxrth and fouth fea in this part,, 
about two miles from the former, and four from the- 
latter. The wind was at weft, and weft-north- weft. 

, This, 
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The firft thunder-clap was fucceeded, in lefs than 
a quarter of an hour, by another, v hich broke at a 
village, in the parifli of Gullval, called Trythal 
about a mile and half to the fouth-well of Moelfra 
hill, and was attended with the following melan- 
choly accidents ; which, that you may the better 
•apprehend, I have added a plan of the houfe 

dewing the dilFerent Nations of the perfons, who 
fuffered. ' ir j -- 


Thomas Olivey, a farmer of good fubftance and 
repute, was returned from the field, about a quarter 
before twelve o’ clock, and had all his family round 
kitchen, except his daughter, who was in 
the hall. There was a pan over the fire in the kitchen- 
chimney, full of boiling water. The farmer was fit- 
ting by the fire (at i ), and his wife on a bench before 
It (at 2) ; their only fon, 23 years of age, w'as ftand- 
ing at Je window (8), when it lighten’d much, and 
me firft clap of thunder (fpoken of before) follow’d 
This clap of thunder was fo violent here, that nothing 
vvas remember’d equal to it; and the back-door of 
me kitchen (d), which open’d to the north, qutvci’d. 
The farmer called to his Ibn, and defired him not to 
ftand fo near the window, left the lightning fiiould 
hurt his eyes; upon which the young man removed 
crom the window, backwards, into the coiner of the 
room and fit down (at 3), For this, the apnrenticn- 
ooy. laughing at him, was chid by his mafter, and 
luckily for him, fentoutof the room, to take care of 
.jmethmg without-doors. The lightning came from 
.he weft-north-wefi, and, falling upon the fiackofthe 
citchen-chimney, which was about four feet fouare 
md as much in height^ pf hew’d ilone, earned it 
V ^ clear 
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clear ofF from the houfe, and threw it into a pool of 
water twenty feet diftant. In the chamber over the 
kitchen, diredly beneath the top of the chimney, 
there was a little clofet boarded in •, all the boards 
were broken to pieces, the timbers of the Toof fhat- 
ter’dj alfo the bedftead in that chamber af the 
chamber- partition two planks were forced, a large 
cloaths-prefs thrown, and the fouth windows of the 
chamber-door (excepting one cafemyent) all broken, 
and blown out. From the top of the chimney, and 
chamber-floor, it defcendcd into the kitchen below, 
where the family was : the farmer faw no lightning, 
nor heard any thunder, after the firA clap before- 
mention’d ; but, as foon as he had given the orders 
to his apprentice- boy, as before-faid, was Aruck fenfe- 
leA wiA the firA flalh, and thrown into the middle 
of the kitche;n, and continued fenfelefs for. a (Quarter of 
an hour. As fonh as he came to himfelf, he aflt^d,. 
who Aruck him ? but had not the ufe of his arms j 
and felt an aching pain, Aiooting, as he defcribed it, 
into his bones i and a brand-iron, which hung in the 
chimney, being thrown down into the pan of water, 
had dafh’d the boiling water upon him to that degree, 
that his life was in extreme danger for more than a 
fortnight after. 

Mrs. Olivey, fitting at (2), was Aruck down be- 
fore the hearth (13). Both her filoes, tho’ buckled 
on as ufual, were Aruck oA her leet ; but her feet 
not hurt ; and being neither burnt nor f^felefs, was 
able to cry o^t for help, but could not move 3 for 
Are had m ufe of her under-limbs for a day and an 
half. 
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The farmer’s brother was at the end of a long 
table (at 4.) in the fame room, and was only flung 
againft the wall, about 3 feet diftant, not hurt. 

Mrs. Olivey’s After was near the back-door (at 6) j 
a plank of this door was ftarted, and beat in : fhe 
was ftruck fenfelefs, and thrown twelve feet off 
againft the fettle (12), which ftood againft the fouth 
wall of the houfe. 

The farmer’s fon was fitting (at 3) j his coat and 
waiftcoats (for he had two on) were torn into Ihreds, 
fo that I could hardly diftinguifh where the pieces 
had formerly join’d ; his fhirt had a rent two feet 
long down the back, and was fcorch’d j his left ftioe 
torn from his foot j and the little toe of that ftot fe 
near cut off, that it hung but by a bit of Ikin } and 
he was quite dead. But, tho’ reduced to this lament- 
able condition, as to his exterior, he was not mov’d 
from his feat, nor his face at all chang’d : his dog 
was lying at his feet, dead likewife, but never mov’d. 

The farmer’s daughter receiv’d the fhock in the 
hall (at 7) ; was ftruck fenfelefs, but revived foon ; 
felt a trembling all over; her feet tickling, and 
partly benumb’d, and ftiff, as if fleeping j but per- 
ceiving in the room a cloud of fmoke, and hearing 
her mother cry, Ihe made hafte into the kitchen, 
which fhe found full of fmoke, ftinking like brim- 
ftdne. The lightning had left a mark quite crofs the 
clavel of the kitchen-chimney, about half an inch 
wide, in an undulating diredion, broke thro’ the par- 
titiems of the under-floor, thrown down the Ihelves, 
carried put all the feiuth windows, forced up the 
ftair-cafe, blown pwt the north window (10), niffs^d 
or fpar’d a clock, which ftood dbfe by ^o waidow 

M a (at 



[ 92 ] 

(at 1 1) ; and being fomewhat fpent, when it reach’d 
the hall {7), carried out the windows j moved not 
fome Delft bafbns, which were in the fouth window, 
but forced the door of a beaufet ( 1 4), at the end of 
the hail, an inch and a half inwards ; and flrook the 
eaftern wall of the houfe to the very foundation. 

I propofed only to lay before you the matter of 
fad, in the order of time, place, and degree, as it - 
happen’d ; but I cannot help admiring the different 
motions, ihapes, and effeds, of this lightning. 

The clouds over Moelfra hill, and the village of 
Trythdl (a fpace of a mile and a half) were fo hea- 
vily charg’d with lightning, that here they broke, 
both the firfl and the fecond time, and the thunder- 
claps were within a few minutes of one another, as 
being produced but by two portions of one and the 
fame congeries. , 

The general tendency of this lightning was as the 
diredion of the wind at that time ; that is, froth the 
north-weft to the eaft, but where the principal ex- 
plofions were (as at the hhl,- and the houfe) many 
branches fpread off in all diredions. 

Nor were the fhapes, in which it operated, lefs 
different than its motions. Sometimes, as it appeared 
to me at Ludgvan, it was pointed as a dart ) in fbme 
places edg’d as a feythe, now but one thin Iheet or 
ftream, then two or three, and then one again. Now 
it fell as feyeral fepstfate bails of fire i but upon the 
hpufe as a lai^ guftij or torrent. 

It was all fire, yet of different powers, according 
to the impregnation of its federal portions. Subtil 
and penetrating as the eledripal fire, it affeded, 
IhcK^’d, and permeated, all the human frame. Some 

parts 
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parts of it only fcorched wood, but did not melt iron, 
as with lightning is very common : fome tore .the lea- 
ther and cloaths j fome cut and wounded, and fome 
killed without wound or rent ; and other parts of 
this lightning again, upon ftone, wood, leather, cloaths, 
and flefli, only rufh’d and forc'd with the power of 
air put into a violent agitation. All this happen’d in 
this place, and all in an inftant ; and altho’ the 
cloaths were fomewhat findg’d, as well as torn, and 
the young man’s fkin round his waift was alfo fcorch’d, 
yet, fiom the general effects of this lightning in both 
places, I conclude, that it was rather fwift, and ines- 
fiftibly piercing, than inflammatory. 

The houfe flands very high, without tree or hill 
near it. I went thither purpofely to examine into the 
clrcumftances of this melancholy accident j and, after 
I had talk’d a little with the farmer and his family, 
and they had all (for my fatisfadion) kindly entei’d 
into a detaJKLof the particulars,, the tears appeared in 
the eyes of fome ; others, even then, tho’' alnioll: a 
month after the misfortune, trembled ; and all faul- 
ter’d in their fpeech, and could not go .on with their 
flory, , without frequent paufes. I remain, 

S I R, 

Lucigvan, Feb. 2,' Your moflr obedient fervant, 

1753 ' 

Wm, Bortafe. 


XII 
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XII. A fecond Letter of the Rev. William 
Henry, D. D. to the right honorable the 
Lord Cadogan, F. R. S. concerning the 
Copper Springs in the County of Wicklow 
in Ireland. 

My Lord, Strabane, May 31, 1752- 

Read Feb. xs,T received this day the honour of 
X your lordlhjp’s letter of the 18th, and 
muft confefs the great fatisfadion, which I felt, in 
finding the account I fent of the copper mines in the 
county of Wicklow, acceptable to your lordfhip. 

It would be too prefuming in me, to think fuch a 
rough account of thefe curiofities worthy of the atten- 
tion of fo great and learned a body as the Royal 
Society ; hut, as your lordfliip is the moft compe- 
tent judge, and the truly great and learned are better 
pleafed with important difcoveries in nature, than 
with fine polifiiing, I leave it to your lordfliip to 
communicate the account I fent, to the Royal Society, 
in whatever manner you pleafe. One thing I will 
pawn my reputation on, that every tittle in the ac- 
count has the ftrideft truth to recommend it. 

I did not lee the iron Ihovel, which, by lying in 
the water, and being thereby incrufted with copper, 
gave the firft occafion to this important ihfcovery j for 
ms happened fcane time ago ; and the Ihovel is long 
fince gone. But I was informed on the Ipot of this 
incident by the miners and vvorkmen, of whom there 
were a great number. It wa*s afterwards confirmed to 
me the managers and proprietors of the mines. 

As 
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As to the other point of the iron bars impregnating 
the copper, in the manner defcribed in my letter, I 
examined it with the utmoft attention, and was an 
eye-witnefs to k in all its progrefs, and fo are thou- 
fands. I faw the mafons laying a chain of new ftone 
troughs, or pits, for the copper-water to run through, 

I faw men laying the iron bars on wooden rafters in 
thefe troughs. I bad the iron bars lifted up out of 
fome pits, where they had lain in the water from one 
to eight months, and faw them incrufted with the 
copper ruft ; and corroded to thin plates, in propor- 
tion to the time they had lain in.the water. I faw 
fome of the pits emptied, wherein the iron bars were 
wholly diflblved j and the labourers throwing up 
with fbovels the copper, which lay on the flags in 
the bottom of the pit, like mud : and but of one of 
the heaps of copper-mud, which I faw thrown up, 

I took that very parcel of copper duft, which 1 fent 
to your lordfhip. It was like mud, as it lay wet in 
the heap; but became duft, as it dried, I alfo 
faw feveral pieces of copper, which I was informed 
were made out of this kind of copper-mud. And 
Dr. Dumainbray, in his philofophical lectures in 
Dublin, fhew’d to us a' plate of pure copper made 
in this manner; which led me to go to the mines, 
and there make this minute inquiry. 

I muft take notice of one improvement, which I 
omitted in my letter. To prevent any dirt or mud 
from being carried out of the mines, by the ftreams, 
which are let into the pits, where the iron bars are de- 
pofited, the ftream, as it iflues out of the level, is col- 
lected into a large deep bafon, where all the dirt fub - 

fides j 



fides ; and the clear water only is from the furfacc of 
the bafon let out into die pits. 

If there be any thing, wherein I may further fa- 
tisfy your lordfhip’s inquiries in this or any other 
matter, your commands fhall moft chearfully be 
obey’d by 

Your lorddiip’s much obliged, and 
moft obedient humble fervant, 


William Henry. 


XIII. T%e ConJiruBion of th& logarithmic 
Lines on the Gunter ’r Scale- by Mr, 
John Robertfon, F, M. S. 

Read June i8,T RAVING lately had occafion to treat 
JljL tbe conftrudtion of the Gunter’s 
fcale, I fearched feveral books, wherein I fufpedted 
were contained the reafons of the common methods 
of laying down the logarithmic lines ufually put on 
thofe icales : but not finding, either from my own 
fearch, or that of my friends, any fatisfadlory account 
of this matter, I drew up the following paper, to 
be laid before the Royal Society. 

The Gunter’s fcale * is an inftrument alraoft uni- 
verfally known, and amply defcribed hy many writers j 

therefore 


• Sq called from its inventor Mr. £dmund Gunter, aftroBwmjr- 
profeiTor in Grcfham-Collegc, from March 6, hisdeitth, 

Dec. 10, 1626.' 
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therefore I ihall not take up your time In ufelefs re- 
petitions, but only fliew, on what principles the di- 
vifions of the logarithmic fines, tangents, and verfed 
fines, are ufually protraded. > 

The line of numbers on thefefcales confifts of two 
equal lengths, commonly called two radii j the firft 
containing the logarithms of nuipbers from lo to 
loo j and in the fecond are inferted thofe between 
loo and iQoo, or fuch of them, as can conveniently 
be introduced. 

' Thefe divifions are taken from a fcale of equal 
parts i fuch, that loo make the length of one radius } 
and Jfrom this fcale, the divifions for the fines, tan- 
gents, and verfed fines, are alfo taken. _Now, from 
this conftrudion of the line of numbers, it is plain, 
that, as the numbers in one radiys. exceed thofe in 
the other, by one place in the fcale of numeration ; 
therefore the difference of their indices muft alfo be 
unity ; fo that fuch numbers only, whofe index dif- 
fers by I, can be eftimated in a length of two radii: 
but, in a length of three radii, numbers, whofe in- 
dices differ by 2, may be read j and a difference of 
5 may be reckon’d in a length of 4 radii, &c. The 
ables of logarithmic fines, tangents, fecants, and verfed 
Ines, arc generally computed for a circle, whofe ra- 
fius is 10,000,000: therefore, 

In the fines, the index 9 be- $ < „ ^ 

longs to all between po o o and f 44 36 

rhe index 8 y 44 36 and o 34 25 

rhe index 7 to all between o 34 23 and o 3 27 

6 , ’ 0 3 27 and o o 21 

&e. 

N ^ In 
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In the tangents^ the index p be- o , 6 t ft 

longs to all between 45" o and j 42 10 

And the indices, 8, 7, 6, &c, 

0 t O / 

180 o and 90 o 

5^0 o and 25 fi 

2f 51 and 8 7 

8 7 and 2 34 

Z 4 and o 47 


Now, as the length of the Gunter’s fcale admits 
of no more than two radii, or of fuch numbers only, 
whofe index differs by unity j therefore, within this 
length, no moKt of the fines, ^ngents, or verfed fines, 
can be introduced, thtmthofe, whofe index diiers by. 
unifyi And as not only the grcateft number among 
the fines smd tangents, but alfothofe more generally 
wtmtsed, have die indices ^ and 8 differing by unity j 
therefore all th^ fines from to 0° 34', arid all the 
ttngents from 45® to o® 34', are thofe only, which 
are put on thefe fcalesj the divifions anfwering to 
the lefler- fines and tangents being omitted for want of 
room. And this is the redbn, why thefrne of 90®, 
and the tangent of 47®, are limited by the fame ter- 
mination, asthe |^co!)d r^usontl;^ lifioof 

Hnt ^ hgmithmc fims» 

From the fcale of e^al parts, take the numbers 
exprefiing the arithmetical complements of the log. 

fines 


fall as in the fines. 

In the verled fines, the index 
10 belongs to all between 

9 

8 




z 
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jlines of tlie fuccseffive degrees, and parts of degrees, 
intended to be put on the fcale, defcending orderly 
from 90® : then thefe diftances iuccefSvely laid from 
the mark reprefenting 90° , at the right-hand end of 
the fcale, will give the feveral divifionsof a fcale of lo- 
garithmic fines. 

For, the ends of any fcale being afligned, the pro- 
greffive divifions of that fcale are laid thereon from 
that end, which reprefents the beginning of the pro- 
^effion : or, the fame divifions may be laid from the 
other end, by taking the complements of the terms 
to the whole length of the fcale : 

Confequently the arithmetical compdements of the 
fines are to be laid from the divifion repfefefiting 90 
degrees. 

To conJiruB the line of logarithmic tangents, 

Thefe are laid down in the fame manner, and for 
the feme reafons, that the fines werej the tangent of 
4y® feandmg againft the fine of 90*. 

Th® divifions for the tangents above 4,^®, are rec- 
lined ©B the feme line fsom 4.5'* towards ^e left- 
hand i or any tangent and its co-tsiagent areexprefied 
by the feme divifiom 

Thus 01^ mafk ferves„.&r 40? pnd yo® j and the 
divifion at 30® ferns alfo for do” 3 that at ao* ferm 
for 70“, &c, ^d the like is to be underftood of the 
intermediate divifions. 

^ per, as the tangent of an arc, is to radius } 

So is radius, to the co-tangent of that arc* 

' Thereifeee the tangent is ec^ual to the fqusre 
radius divided by the co-tangent 

N 2 And 
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And the co-tangent is equal to the fquare of radius 
divided by the tangent. 

Now the radius being unity, its fquare is alfo unity. 

Therefore the tangent and co-tangent of any arc 
are the reciprocals one of the other. 

But the reciprocals of numbers are correlatives to 
the arithmetical complements of their logarithms. 

Therefore the logarithms of a tangent and its co- 
tangent are arithmetical complements one of the 
other i and confequently will fall at equal diftances 
frona 45 degreesi 

Therefore, in the line of logarithniic tangents, the 
divifions to degrees under 4 5 ferve . alfo for thofe 
above j both being equally diftant from 45" degrees. 

To conJiruS} the line of logarithmic verfed fries. 

As the greatcfl: number of degrees wUl fall within 
the limits of the fcale by beginning at 'iSo’ j there- 
fore the termination of this line is at 180% which is 
put againft po“ on the fines : and altho’ the numbers 
annexed ttp the divifions increafe in the order from 
right to left, yet they are only the fupplements of the 
verfed fines themfolves. 

- Now fubtradt the logarithmic verfed fines of fuch 
degrees and- parts of degrees as are intended to be put 
Dfi fi’om the logarithm verfed fine of l8o*i 

^e®aidder& iftken foom the forefaid fcale' of 
:qual parts, and kid fucc^lfively from the termination 
)f this line,' ^ife‘give'dse"foveral divifions fought. 

The following fable to every lo degrees was con- 
buSed in tte foregoing manner, and are the numbers 

‘to 
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to be taken from the fcale of equal parts, for the de- 
grees they ftand againft. 


CO 

<u 

Ui 

bJO 

<L> 

Q 

Supplements 

of 

Verfed Sines 

Degrees 

Supplements 

of 

Verfed Sines 

Decrees 

Supplements 

of 

Verfed S'ne< 

iHo 

0,00000 

1 20 

2- 4 5^4* 

60 

0,u0206 

I/O 

0,00331 

no 

0,173 7 

fO 

0 74810 

160 

0^01330 

100 

0,23149 

40 

0,P3IP0 

150 

OjOjOlI 

90 

0,30103 

3 ° 

1,17401 

140 

o,of403 

80 

0,38387 

20 

I,520(}(> 

130 

o,o8f4y 

70, 

0,^+8282 


2,2? 941 


From this table it appears, that the leaft verfed 
line, which can be introduced within the length of 
a double radius, falls between lo^and 20°, where 
the index changes from i to 2 j which will happen 
about II® 28'. 

If a table of logarithm verfed fines to 1 80® are want- 
ing, they are eafily made by the following rule. 

Take the logarithm fine of 30 degrees from twice 

’ the logarithm fine of (N) any number of degrees j 
the remainder is the logarithm verfed fine of 
(2 N, or) twice thofe degrees." 

For it is a well-known goniometrical property, that 
the fine of any arc (^) is a mean proportional be- 
tween radius {R) and half the verfed fine of twice 
that arc. 

Therete; putting v for the verfed line, and r for 
the finej 

The 
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Theui^= = 

\ R R ) 

ssAx^ i radius being lo. 

Or the log. vq.A—2 log. sA — log. f 

But when radius is lo, the line of 30° is 

Therefore the log. 'y 2 ^ = 2 log. i ^ — log. fine 
of 30®. 

Moll of the writers on this fubjedt give the follow- 
ing rule for laying down the divifions of this line : 

From, Ae line of logarithmic fineSj, take the dl- 
llahce between <>0^ and any arc ; that diftance 
being twice repeated, from the termination of 
the line of verfed lines, will give the divifion 
for twice the complement of that arc.” 

Thus the di&nce between fo® and aP® on the 
fines twice repeated, gives the verfed fine of 140® j 
or twice 70®, the complement of 20®. For the di- 
vifions, to be laM on this line, are the differences be- 
tween the logarithm verfed fine of i8o®, and the 
logarithm verfed fines of the fuccelfive arcs. 

Now the difierence between the logarithm verfed 
fines of 180®, and of any arc 2 A, is log. vef. fine 
180 — 2 log. fin. A 4- log. fin. of 30®; 

Or, 10,30103 -f- 9 , ^ 9 ^ 97 — twice log. fin. of A» 

. Or, 30,00000 ; — twice lo^ithm fine of A, 

Or the arlthmetiealicomplement of cwios logarithm 
fineof.?/. 

That is, the difference between the logarithm verfed 
fine of 180°, and the logarithm verfed fine of any 
arc, is equal to double the arithmetical comj^^apwnt 

of 
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of the logarithm line of half that arc, rejeding the 
indices. 

But, as thefe differences give the divilions to the 
fupplements of the real verfed lines j therefore the 
arithmetical complement of the logarithm line of any 
arc being doubled, will give the diftance of the di- 
vilion for the fupplement of twice that arc on the 
line of verfed lines. 

Thus, for 70®, the logarithm line is 9 , 97^99 
The arithmetical complement is 0,02701 

Its double is 0,07402 

Which is the number in the foregoing table Hand- 
ing againll 140®, and is the fupplement verfed line 
of twice 70 degrees. 

Now, as the arithmetical complement of the log. 
fines of arcs, are the diftances on the line of lines be- 
tween 90®, and the divilions to thofe arcs ; there- 
fore the dillances between 90° and any arc, being 
twice repeated, will give the divilion of the fupple- 
mental verfed fine to twice the co-line of that arc. 


XIV. A Letter from Mr. John. Pollond to 
Mr. James Short, F. R. S. concerning an 
Improvement ^refrading Telefcopes. 

SIR, 

Rwd March t, ITT is well known, that the perfec- 
X. refrading telefcopes is very 

much limited by the aberration of the rays of light 
from the geometrical focusj which arifes from two 
very different caufesj that is, from different de- 
grees 
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grees of refrangibiiity of light, and from the figure 
of the fphere, which is not of a proper curvature 
for colledting the rays in a fingle point. The 
objedt-glafs is chiefly affedted by the firfl: of thefe ; 
nor has there been yet any method difcover’d for rec- 
tifying that aberration fo,’ as in the leafl: to remove 
the indiftindnefs of the image arifing from it. We 
are therefore reduced to the neceffity of contrading 
their apertures,- which renders it impoflible to mag- 
nify much without very long glafles. 

But the cafe is widely different with regard to the 
eye-glafies ; for, tho’ they are very much affeded by 
both the aberrations befbre-mention’d, yet, by a proper 
combination of feveral together, their errors may be 
in a great meafure correded. If any one, for in- 
ffance, would have the vifiial angle of a telefcope to 
contain 20 degrees, the extreme pencils of the field 
muff be bent or refraded in an angle of lo degrees; 
which, if it be performed by one eye-glafs, will caufe 
an aberration from the figure, in proportion to the 
cu^ of that angle: but if two glaffe^are fo propor- 
tioned and fituatcd, as that the refradion may be 
equally' divided between them, they will each of them 
produce a refradion equal to half the required angle : 
and therefore the aberration being in proportion to the 
cube of half the angle taken twice over, will be but 
a fourth part of that, which is in proportion to the 
cube of the whole angle ; becaufe twicfe the cube of 
oneh but I of the cube of two s fo the aberration from 
the figure,- , where two eyei^aflcs are rightly propor- 
tion’d, is but a fourth' of what muft unavoidably be, 
where the whole is performed by a fingle eye-glafr. 
By the fame way of reafoning, when the refradion is 

divided 
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divided between tbfee glaffes, the aberi^tloh will bfe 
found to be but the ninth part of what would be 
produced from a Angle glafs j becaufe three times the 
cube of one is but one ninth of the cube of 3 . Whence 
it appears, that, by increafing the number of eye- 
glaffes, the indiftindlnefs, which is obferved near the 
borders of the field of a telefcope, may be very much 
diminilhed, tho’ not intirely taken away. 

. The method of correcting the errors arifing from 
the different refrangibility of light is of a different 
confideration from the former; for, whereas the 
errors from the figure can only be diminifhed in a 
certain proportion to the number of glafles, in this 
they may be intirely corrected, by the addition of 
only one glafs j as we find in the aftronomlcal tele- 
fcope, that two eye-glafies, rightly proportion’d, will 
caufe the edges of objedls to appear free from colours 
quite to the borders of the field. Alfo in the day- 
telefcope, where no more than two eye-glaffes are ab- 
folutely necefifary for ere<fting the objedt, we find, by 
the addition of a third rightly fituated, that the co- 
lours, which would otherwife confufe the image, are 
intirely removed : I fay intirely removed j but this is 
to be underftood with fome limitation j for tho’ the 
different colours, which the extreme, pencils muft 
necefiarily be divided into by the edges of the eye- 
glaffes, may in this manner be brought to the eye in 
a diredion parallel to each other, fo as, by the hu- 
mours thereof, to be converg’d to a point in the 
retinas- yet, if the glaffes exceed a certain length, the 
.colours may be fpread too wide to be capable of 
being admitted thro’ the pupil or aperture of the eyej 
which is die reafon, that, in long telefcopes, con- 

O i^ded 
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ilrudted in the common manner, wijh three eye* 
gkfles, the field is always very much contradted, 

Thefe confiderations, Sir, firfi: fet me on contriving, 
how to enlarge the field by increafing the number of 
eye-glafles, without any hindrance to the diftindlinefs 
or hrightnefs of the image; And tho’ others had been 
about the fame work before, yet obierving, that the 
five-glafs telefcopes, fold in the fhops, would admit of 
farther improvement, I endeavour’d to conftrudt one 
with the fame number of glafles in a better manner | 
which fo far anfwer’d my expedations, as to be al- 
low’d by fuch perfons, as are the bell judges, to be 
a eonfiderable improvement on the former. 

Encouraged by this fuccefs, I refolved to try, if pof- 
fibly I might gain fome farther enlargement of the 
field by the addition of another glafs : and hy placing 
and proportioning the glafles in fuch a manner, as to 
corred the aberrations as much as poflible, without 
any detriment to the' diflindnefs, I have obtained as 
large a field, as is convenient or neceflfary, and that 
even in the longell telefcopes, that can be made. 

Thefe telefcopes with fix glaflfes having been well 
received, and fome of them being gone to foreign 
parts, it feems a proper time to fettle the account of 
its origin; which is one of the motives, that has in- 
duced me to trouble you with this Ihort fketch of 
the confiderations, that gradually led me to its con- 
ftrudion ; and I am emboldened. Sir, to write thus 
mnch, from the many favours I have already re- 
ceived at your hands, as well as from, a fenfe of your 
being a proper perfon to judge m fuch cafes. And 
tho’ I am fenfiible, that you are not unacquainted 
with the theory contain’d in this letter;, yet foraf- 

mucb 
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much ae the fubjea: has never been fully treated bv 
any author, I dial! endeavour, as foon as may be to 
draw up a more particular explanation of the aberra- 
tions ofhght by reftaftion; butflialladd no more 

ViacCoa«, P.b, a.. 

moft humble fervant, 

John DoUond. 
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XVI. ACmparifin of different ihermometri ^ , 
cal Obfervations in Sibiria j by Mr, Win. 
Watfon, F. F, S. 

Scad March 15, A C CORDING to the thermome- 
Ji\^ trical obfervations made by Monf, 
DemidofF, at Solilkamsky, on the borders of Sibiria, 
latit. 5^, in- the year i/yi, the greateft degree of cold 
was upon Nov. 57, at 7 in the morning, when the 
thermometer, according to Fahrenheit’s fcale ilood 
at 34 degrees below o ; which is 66 under the freez- 
ing point. This degree of cold, tho’ much greater 
than what is ever obferved in thefe parts, is little, 
when compared with the accounts given us by Pro- 
feffor'Gmelin, in the introduction to the Flora Sibi- 
rica. This gentleman, who was profeflbr of che- 
miftry and natural hiftory at Peterfburg, was fent 
with feveral other learned men, to inquire into the 
natural hiftory of Sibiria, and was attended by fome 
ftudents, a painter or two, a miner, and other proper 
attendants. He condnued nine whole years uppn this 
expedition, and the obfervations he made, extraordi- 
nary as fome of them are, with relation to their truth,, 
are Icarce to be doubted. The mercury in his ther- 
mometer, graduated according to De L’ifle’s fcale, 
often funk in winter, in very fouthern parts of this- 
country, as near Selinga, in lat, 48, to near 226^ 
which' is equal to yy and a half below o in Fahren- 
heit’s thermometer, and is 87 and a half below his- 
fteezing^ point. But the cold is often more intenfe. 
‘tiiaa this, as appears by experiments made at 

jKirenginflii„ 
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[Cirenglnfhi, where its fliarpnefs was fo great, that 
L-rofe&)r Gmelin with difficulty ftaid at the door of 
lis houfe, between three and four minutes. 

Feb, 10, 1738, at 8 in the morning, the mercury 
[tood at 240 degrees in De L’lfle ; which is 72 below 
0 in Fahrenheit. At the fame place in I 73 ^j Dec. 
II, at 3 p.m, 2f4. in De L’lfle, almofl: 90 below a 
in Fahrenheit. Dec. 20, at 4 o’ clock, />. tn, 26^ in- 
De L’lfle = po below o in Fahrenheit. 

Jan. 9, 1735, 12 at noon, 277= 113 

Jan. 6, 6 in the morning, 280= 120 below o in 
Fahrenheit, and 152 below his freezing point. 

Such an excefs of cold could fcarcely have been 
fuppofed to exifl:, had not thefe. experiments demon- 
ilrated the reality of it j and Profeflbr Gmelin afliires 
us, they were made with all poffible exadtnefs, and' 
agree with many others made in different parts of 
Sibiria by his diredion. 

It was not apprehended, that a greater degree of 
cold exifted any-where, than that artificial one prd- 
duced, by Boerhaave,* by means of ice and concen- 
trated, fpirit of nitre, which funk the mercury 40 
degrees below o in Fahrenheit’s thermometer j and 
this was fuppofed to be the point, beyond which no* 
animal could bear it ; and Mr. Gmelin’s relation is. 
the more extraordinary, as the French academicians 
under the polar circle mention the greatefl: degree of 
cold, obferved by them, to be by Reaumur’s thermo-* 
meter 37 degrees, which nearly correfponds with ya 
degrees, laslow the 0 in Fahrenheit’s.. 


XTir. 
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XVIL A Catalogue of the Fifty Plante from 
Chelfca Garden, prefented to the Royal 
Society, by the isoorjhipful Company of Apo-' 
thecarks for the Tear 1752, purfuant to 
the DireBion of Sir Hans Sloane, Baronet^ 
Med, Reg, Soc. Reg, nuper Preefes^ by 
John Wilraer, M. D. Socktat. Phar^ 
maceut, Lond. Soc. HorU Chelf. PreefeB, 
et PrAeB. Botanic. 


Read March 15, 1^01 \ Cetoik Canopica minor. Lip. 
Jl\. Juffieu. 

IJ02 Aicea Virginiana, Ricini folio. FI. Lugd. Bat. 

2 . 12 . 


Althaea Virginiana, Ricini folio. H. L. 23, 
Icon. 

1 503 .Alyflbn incanura luteum, ferpylli folio majus. 

Inft. R. H. 217. Thlafpi minus quibuf- 
dam, aliis AlylTon minus. J, B. a. 928. 
Ciypeola Lin. Gen. 650. 

1504 Anguria Americana frudu echinato eduli. 

Inft. R. H. 107. 

Anguriae folio, frudtu, Ovi figura, et magnitu- 
dine, ad maturitatem pallido, fpinofis tuber- 
culis Momordicae inftar muricato, Pluk, 
fhyt. Tab. 170. f. 3. 

1505- Aftragalus orientalis, maximus, incanus, erec- 
tus, caule ab imo adfummum florido. Cor. 
Inft. R, H. 2p« 


JfoS 
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I5'o 6 Ballote, folio Geranii Batracho'ides. Grael. 
Am. Ruth. 47. 

jfo/ Bidens Americana, triphylla, Angelicse folio, 
flore radiato. Plum. 

iyo8 Blitum fragiferum majus vulgarej Spinachia 
fragifera. Aid. Hort. Farn. 8f. , 

1 505) Cakile maritima, ampliore folio. Cor. Inft. 
R. H. 49. 

Cakile, feu Eruca marina latifolia. J. B. 2, 

. 868 . 

If to Caryophyllus fylveftris prolifer. C.B. P. aop. 

Armeria prolifera. Lob. Icon. 449. 
i^ii Caffida peregrina, Meliflse folio. Inft. R. H. 
182. 

ifiz Caucalis major Dauco’ides Tingitana. Mor. 
Umbel. 6f. 

1513 Ciftus femina, folio Salvias, fupina, humi- 
fparfa. C. B. P. 465. 

JJ14 Ciftus ladanifera Monfpelienfium. C. B. P. 
467. 

Ladanifera, five Ledon Monfpeflulanum, an- 
gufto folio, nigricans. J. B. 2. 10. 
tfif Clinopodium Alpinum, rofeum, Satureiae folio. 
Bocc. Muf. 119. 

Ziziphora. Lin, Gen. 28. 

If 16 Convolvulus, Linariae folio, afiargens. Inft. 
R. H, 83. ' 

Volvulus terreftris Dalechampii. Lugd. 142 y, 
1517 Coris ccerulea maritima. C. B. P. 280. 

Coris Monfpefiulana ccerulea. J. B. 3. 434. 
iyi8 Elichryfumorientale. C.B. P.264. Stcechas 
citrina, floris et magnitudine et colore fpe- 
ciofa. J. B. 3, If 4. 

JPS 
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1^19 Erynglum planum minus. C. B. P. 38<>» 
Eryngium pufiilum pianum. J. B. 3. 87. 

1 yao Eupatorium, caule eredlo, foliis cordatis, ferra- 
tis. Lin. Hort. Cliff. 39 5 . 

Eupatorium, Urtic$ foliis, Canadenfe, flora 
albd. H. L. 66 "/. 

lyai Hypecoum, tenuiore folio. Inft. R. H, 530, 
Hypecoum, filiquis pendulis teretibus aequali- 
bus. Hort. Upfal. 31, 

'15*2 Jacea Tartarica, lacipiatis foliis. Gerber^Hort* 
Carolft. 104. 

iya3 Jacea. laciniata, flore luteo magno, fquamis 
*. calycum ciliaribus, Iplendentibus. Gerber 
tanais. 172. 

1324 Leucanthemum Alpin. Abfinthii folio. Boerh. 
Ind. alter 107. 

lyay Leucoium, vernum; perenne, album, majus* 
Lnft. R.B. 2ai. , _ . 

Hefperis Alpiaa, five muralis, minor repens. . 
J,B. 2. 880. _ 

3526 Lychnis fylvefeis dba fpica reflexa. Bot. 
Mqnf. 17 j. Icon. 

(1527 Lychnis vifcofa, foliis inferioribus Bellidi mi* 
nori fimilibus, flore minimo, carneo aut rubro. 
H. R. Monfp. 

37.28 Millefolium ortentak, foliis Tanaceti incam% 
radiis pallide luteis. Boerh. Ind. alt. 1 1 2, 

. ' AchiHea, foliis pinnatis, foUolis lanceolatis, 
incifis, ferratis, fitbtus lanigerk Lin, Hoit* 
CBC 413, 

I52j> Moldavka, Betdiflcae folio, floribus minimis 
pallide cceruleis. Amman. Ruth. 4<S» 
Dracocephalam, floribus verticillati% bra^teis 

oblohgi^ 
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oblongls, intcgerrimis, corollis vix calycem 
asquantiiius. Hort. Upfal. 167. 

1^30 Myofotis incana repens anguftifolia. N. D. 

1731 Nepeta, floribus obliquis. Lin. Lophanthus. 

Amm. 

1732 Orobus fylvaticus, purpureus, vernus. C. B, P. 

Galega nemorenlis verna. J. B. 2. 343. 
Phlomis, Hormini folio, floribus parvis fuave- 
rubentibus villofiflimis. Amman. Ruth p- 39* 
Galeopfis maxima foliis Hormini. Buxb. Cent. 
C. I. p, 4. 

iy34 Ptarmica orientalis, foliis Tanaceti incanis, flore 
aureo. T. Cor. 

I £13 5 Ptarmica incana humilis, foliis laciniatis, Ab- 
finthii aemulis. H. L, f 10. 

Abfinthium Alpinumumbelliferum, Cluf. Hift; 

340* 

1536 Refeda minor vulgaris. In'ft. R. H. 423, 
Erucago Apula. Col. zdp. 

1737 Scandix Cretica minor. C. B. P. ijri. 
Anifomaratrum. Col. i. po. 

1738 Sclareaficula, folio argenteofubrotundo. Boerh. 

Ind. alt. I. 16 $. iEthiopis tota argentea, 
.perennis lanuginofa. Cupan. H. Catn. 

1538 Sclarea vulgaris lanuginofa, ampliffimo folio. 
Inft. R. H. I/p. iEthiopis. Dod. Pempt. 
148. 

15*40 Scorzonera, foliis laciniatis, caule eredto. Inft. 
R. H» 477. 

Tragopogon, laciniatis foliis. Col. Phyt, 2. 21. 
1541 Scropnularia Lufitanica frutefcens, Verbenaca 
foliis. R. H. ,i<J7. 

P _ Scrophulariaj 
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Scrophularia, foliis lanceolatis, obtufis, ferrato- 
dentatis, pedunculis bifidis. Royen. FI. 
Leyd. Prod. 2554. 

1542 Stoechas folio ferrato. C. B. P. 2i<S. Laveii- 
dula foliis crenatis. T. 198. 

I ejLx Symphytum, confolida major, flore purpureo* 
C. B. P. ayp. 

Symphytum magnum. J. B. 3. 
iy44 Thlafpi montanum fempervirens. C. B. P. 
106. Iberis foliis linearibus acutis integer- 
rimis. Clif. 33,0. 

iy4y Tragapogon hirfutum. C. B. P. 274. 

Tragapogon Apulum^ humile, hirfutum, lu- 
teum. Col. p. !► 233. 

If ^6 Valeriana maxima Pyrenaica, Cacalise folio* 
Fagon. Tourn. 131. 

iy47 Verb^cum humile Alpinum,. villofum, Borra.- 
ginis Sore ^ folio. Tourn. ‘147, 

Sanicula Alpina* folio Borraginis, villofa, C,. 
B. P. a 43 . . 

1^48 Veronica Auftriaca, foliis tenuiffime laciniatis.. 
T. 144. 

Chamsedrys i^uria tenuiffime laciniata. J. B. 

3 - 387- . 

iy45) Veronica orientahs, minima^ foliis laciniatis.. 
T..Cor. 7. 

iffo Wultheria, foliis cordato-ovatis, ferratls.. L., 
H. Cliffi; 342. 

^IPpfpermalfosBa arborefoens villofa, flore ma- 
iore.* D. Ifiiard. iWt lR,eg,. Sclent. 1721.. 
,5. 278, TaK 14.. 
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XVIII. Obfermtions on a vemarkahle Coral- 
line, in a Letter from Mr. John Ellis to 
the Rev. Thomas Birch, D. D. Secret* 
R. S. 


S I R, 

%adMarclii 7 ,'|-BEG leave to prefent you with fome 
X, obfervations, which I have made on a 
coralline, that I lately received from my curious and 
worthy friend Mr. Peter Collinfon. It appears, from 
its fize and firmnefs, to belong to a warmer climate 
than this, and is probably American. 

We find fome of the fame genus, but of a differ- 
ent fpecles, of this coralline, on our own coafts; but 
they are fmaller, tenderer, and more tranfparent. 
There is one particularly, which comes very near 
this, called by Dr. Dillenius, in the third edition of 
Rafs Sympfis, p. 37, N. 20, Tab. II. Fig. i. Cural- 
Una pumila erebia ramofrir: and in Buddie’^ Hortus 
fccuSf in the late Sir Hans Sloane’s collcdtion, there 
is a fpecimen like it, but not fo fully advanced in its 
ramifications : this he calls Fucus minitnui birfutus 
Jibrillh h 'erbacm Jimilis, firom Doodf^ Jppendisc to 
jRfey’s Sympfoy p. 330. 

This curious fea produdion, which has the appear- 
ance of a plant, arifes firft firom many fmall vermi- 
cular wrinkled tubes, by which it appears to have 
adhered, like ours, to rocks, fliells, fucus’s, or other 
fubmarine ful^ances. Thefe tubes uniting form a fort 
of ffems, which, as they rife, infenfibly ch^ge into 
rows of cells ; thefe ftretch out into many regular 

P a dichotomous 
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dichotomous branches j each branch is made up of 
two rows of cells united together, and thefe cella 
placed in fuch a manner fide by fide, that each cell 
joins two others on one fide, and the bottom of one 
is inferted in the top of the other. Their openings 
dr faces look one way • they are nearly of an egg- 
Ihape, a little comprefs’d before the broadeft part is 
uppermoflr, and bends a little forward : the top of each 
is fortified by two angular points or fpines. 

By attentively viewing many fpecimens of this ge- 
nus of corallines in the microfcope,. that have been 
taken out of the fca at difierent fealbns of the year, S 
have obferved the progrefs of nature to be pretty 
nearly thus : 

The tubuH, or firfl: beglnniag of the corallines in> 
the younger ftate, are found full of a yellow foft fub- 
fiance, which foon^ decays : in the more perfedt fiat© 
they sere dear and tr«ifpaisen&. - 

The cells, which communicate with thefe tubes^ 
have in the fprmg black fpecks in each, which I take 
to be the embryo of the future produdtion. During 
this very tender and minute flate, the openmg of each 
cell is cover’d with an extreme fine tranfparent mem^ 
brane, the ufe of which no doubt is to cherifh andipro- 
tedt it. 

Thefe fpecks in time fwelling into fpherical tefta- 
ceous bodies (as they are often found in fummer) 
burft.forough this membrane, and fit' in the front of 
the c<3l, fupported an umbilical ligament,, which 
is feften’d to the: bottom, of the infide of each cell or 
matrix, till foey come, to. maturity, which feems to 
be the cafe in the microfcopical drawing I have fent 
you ; wherein you will obferve, they appear to be rows 
of very finall fea fnaiis, or rather teftaceous bodies 

of 
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of the ihape of a nautilus, ready to drop ofF, and 
provide for themfelves. In the fame plate you have 
a microfcopical drawing of one of the Englifli coral- 
lines of the fame genus, with the embryo fpecks in 
each cell. 

I mull further add, that I believe, if the curious, 
with good microfeopes, at the fea-fide, and at dif- 
ferent fealbns of the year, would ll:ri<^ly examine 
many of thefe beautiful fea-produdtions, hitherto 
claim’d by the botanifts, they would find, that feve- 
ral of the teftaceous tribe proceed from fome kinds 
of the larger corals, as well as, I am perfuaded, they 
will find, that many owe their original to the fmaller 
corallines ; and we are the more encouraged to try, 
fince we obferve, that various fhapes and ftages of the 
fame animal are no new thing in the laws of nature. 

S I 

Your moft obedient humble fervant, 

John Ellis. 


XIX. Account of fime uncommm fbfpl 
Bodies, hy Mr* Henry Baker, F* R, S* 

Read MareE 29 j r i foflil bodies I Bave now the 

X honour to lay before this Royal 
Society, I have never met with before, nor remem- 
ber any defeription of. They were fent to me from 
Oxford, by Mr. William Frankcombo, a young 
gentleman refiding there, who is very diligent k 

frarching 



fearchlng after curiofities of this nature. He found 
them himfelf, but could not get them out of the bed 
they lay in without breaking them in many pieces : 
though he has glewed thofe pieces fo well together, 
that one may judge of them nearly as well as if they 
had not been broken. 

As I muft return them to Mr. Frankcombe when, 
they have been examined by you, I have caufed 
Drawings of them to be made, for the fatisfadion of 
thofe who may never have an opportunity of feeing 
them ; to which Drawings I fhall refer in the de- 
fcription of them I am going to give. I fhall then in-' 
form you, from his letter that accompanied them to 
me, where and amongft what other kinds of foffil bo- 
dies they were found, with other particulars relating to 
them. And afterwards I fhall venture to lay before 
you a few conjedures concerning them. 

Plate VI. fliews thefe curious foffil bodies at more 
than half their real bignefs. They are only three 
in number, though there are four figures, one of 
them being drawn in two pofitions. They are evi- 
dently of a honey fubftance, made black, mofi: likely, 
and rendered brittle, by fome mineral fleams or juices, 
though not corroded by them. Two of thefe bodies 
{A and B) have the greatefl part of their outer fur- 
face ftudded, as it were, with pretty regular rows of 
tubercles, about the fize of the heads of fmall nails, 
rifing to a blunt roundifh point, nearly one twelfth 
of ah inch, above the fufface they iffue ftom. Many 
of them appear radiated very prettily from the bafe 
to the apex j and perhaps thoy have all been fo, tho’ 
in fome the lines are not now feen, and may have 











Been obliterated by time. Thefe tubercles are of a 
fine firiuing glofi'y black colour, and of a much clofcr 
and harder fubftance than the bone fi'om which they 
rife. 

Figure A reprefents one of thefe folTil bodies, whole 
length from end to end is feven inches and a quarter j 
on the fidcs from a to b its breadth is tv\'o inches. 
The width of that part where the teeth are placed 
at c about feven eighths of an inch ; but it gradually 
decreafes, as does likewife the breadth of the fides, 
towards the fmaller end, which was probably about 
an inch longer than it now appears, and terminated 
in a point. The tubercles are iargeft in the broadefi: 
part, and the farther they are from the teeth, near 
which they are final! J^nd flat: they likewife leflen 
towards the fmaller end, which is ridged for about 
an inch, and without any tubercles. 

The under-part of this body is placed uppermofi, 
for the fake of Ihewing its teeth to the beft advantage. 
There are two rows, running longitudinally, on a 
little riling in tlie middle, with no great regularity, 
and ending in one row of very fmall ones. The 
krgeft are about a quarter of an inch In length, 
hooked, of a Ihining black colour, having fiill the 
natural polilh, and being extremely fharp and' per- 
fe<St» The fides of this foflil have fwelled out, and 
been naturally more rounded than they are at pre- 
fent; for they plainly appear to have been crulhed 
and compcejQTed together by feme foreign force. 

B j, is a foflil body,, ten inches in length,, one 
part of which is rounded, and the oppofite part hol- 
lowed; this figure Ihews the hollow part, which 
feom <3t to ^ is more than one inch and half over ; the 

chane. 
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ihanel runs its whole length, and where deepeft is an 
nch and half over, but it gradually grows fliallower 
and narrower towards the fmaller end. The fides are 
a quarter of an inch in thicknefs. 

B 3, fhews the fame foffil body with the rounded 
part upwards. Its fides from a to b are two inches. 
Great numbers of black fibining tubercles, of the kind 
defcribed Fig. Jl, but in general larger, and with lefs 
variation 'in their fize as to one another, are difpofed 
in rows, pretty regularly in the manner ihewii in the 
pidure. Many of them appear ftarry or radiated with 
feveral fine lines from tne^bafeto the apex, which 
lines rife a little, and in fome pofitions to the light 
appear of a whitifh colour. 

Two feparate figures of ’diefe tubercles are given 
(p, q) to make this account the better underftood. 
One is a fide and the other a front view. They aie 
fiiewn ma:ghified about eight times. 

C, is a foflil body, much more folid and weighty 
than the former two. Its length is ten inches. It 
is rounded on the upper part, where the fides in the 
broadeft place are one inch three quarters : the under 
part has a hollow'or chanel one inch and an eighth in 
depth, feven inches and a half long, one inch and a half 
over, its bottom rounded. From a three inches and a 
half to ^ is quite folid, and at a in width one inch and 
a quarter, whence it goes tapering to where • it is 
broken off fo blunt ais tofhew, that it muft probably 
have extended four or five inches farther. In this fo- 
lid part jc fiand many fmall teeth in rows, but not quite 
regular; fome rows having but two, fome three, and 
others four. They begin an inch difiant from the 
chanel, and went probably to the iextremity that^s 

broken 
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broken ofF. They are black and fhinlng like thofe 
in Ai but the points fomewhat broken ; tho’ when 
whole they muft have been lefs hooked, and much 
fmaller than they. 

The rounded part of this foflil body has no tuber- 
cles like the other two, tho’ it is plainly a fpecies of 
the fame kind with them, but is pretty ftrongly fur- 
rowed, and the ridges have the fame black gloliy 
polifli as their tuberdes. 

Mr. Frankcombe writes, “ That he met with thefe 
two bodies A and 5 in a pit, on the right-hand 
fide of the road, as you afeend Shotover-hill from 
Oxford. The uppermoft ftratum in this pit con- 
fifts of a yellow fandy earth j the next a browniih 
“ clay i then a regular ftratum of large ftony nodules, 
“ about twelve inches thick ; then a dark blue clay, 
” of about ten feet ; and immediately under a rock of 
‘‘ free-ftone. About two feet above the free*ftonc 
“ were found the foflils B. The firft was found 
“ at twice ; the fecond in fearching to complete the 
“ firft, and both of them in many fmall pieces, 
as is evidfent fi'om the bodies themfeivesy which 
“ he carefully joined with fome thick gum- water. 
“ That the firft is of its proper ftiape and figure 
“ plainly appears from tho regularity of its tubercles : 

and the lecond is as he faw it himfelf in the ftra- 
“ turn. In this clay are found bones of feveral 
kinds, oyfter-fliells, Ammmitx^ cruftaceous fliells, 
“ Selemtai^ and Belemnka. 

” The cliffs on the right-hand fide of Pyrton- 
*' over the Severn, Gloucefterfhire, afforded 

“ the body marked C. This, fays he, which was 
“ Ukewife found in a ftratum of blue clay, not unlike 

Q that 
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“ tliat atShotover,and alfo infeveral pieces, appeared 
“ different from the others in nothing, but in the want 
“ of tubercles, and I flatter myfelf will ferve to throw 
“ no fmall light on the fubjeft. His being not quite 
“ fo' converfant with thefe cliffs as. with the pit at 
Shotover, prevents his fpeaking of them fo parti- 
cularly as he could with.” 

The general appearance of thefe foffil bodies gives 
reafon to conjecture, that they are bones belonging to 
the head or fnout of fome animal of the fifh-kind, or 
perhaps of fome fort of lizard, alligator, or crocodile. 

The piece jiy whofe jSdes are a little crufhed, was 
found in Oxfordfhire, together with the piece B r 
and B i, and may probably have been part of the 
fame head;, and if fo, it Ihould feem from -the two 
rows of teeth along its middle to have been the upper 
part of the head or fnout: for fome kind&sof.fiihes 
have teeth in the palate or upper part of the mouth, 
but we know of none, that have teedi along the mid- 
dle of the lower part :* there a tongue moft commonly 
is placed, and the piece B has an hollow or chanel 
well adapted to contain a tongue. The teeth in the 
palate of the lupus pifcis, and likewife of fome other 
fifhes,. are frequently found jfoffil, of various lizes and 
ihapes, being what are called (very improperly) £u- 
fonit£. When the two pieces A and B are brought 
together,: their fize, figure, and appearance, greatly 
ftrengthen the above conjedure and 'tis worth ob- 
fervingy that the teeth are hooked inward, , to prevent 
the prey whoi taken froth efcapbg. 

The pkce C, found in Gloucefterfhire, ferves like- 
wife to confirm the fame opbion : for the toothing 
in the middle thereof almolr proves that part to have 

been 
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been the palate of fome animal ; an animal of the 
fame genus too with A and B ; tho’ its having no 
tubercles, and being more folid, ihew it to have been 
of fome different fpecies. 

I remember not any fofhl bodies like thefe men- 
tioned by authors, nor can I point out any animal, to 
which tliey may with certainty be imputed. Animal 
fubflances, before unknown, are met with frequently 
in the bowels of the earth : for the inhabitants of feas 
and rivers have been hitherto fo imperfedly deferibed, 
that we know but little of their internal ftrudure j 
and many forts we have never feen or heard of, — 
Amongft the great numbers of foffil fhells we find, 
how few of their correfpondent kinds are feen in the 
beft colledions of recent ones? and what a variety of 
marine bodies, as well as parts of land-animals, are 
frequently dug up in this ifland, of kinds never found 
recent in our feas, or inhabitants of our clime, fuch as 
nautili j ammonita, &c. the teeth and bones of ele- 
phants, the palmed horns of the elk, of the morfe- 
deer, and many others ? 

I fhall be glad to have this fubjed confidered by 
fomebody more able to give you information ; tho’ 
no one wilhes more the profperity of this Royal 
Society, or can be with greater zeal, 


Stranil, March *9, 
* 753 - 


Gentlemen, 

t 

Your moft obedient fervant, 

than 
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XX. An ahJiraB of a Difcourfe intitkd, The 
hiftory of the emperor Tetricus, explained 
and illuftrated by medals; nioriten in French 
by Mr. Claude Gros de Boze, keeper of the 
medals in the French Kings cabinet^ etc. and 
fent by him to Dr. Mead, ^(5> he communicated 
to this Society. By John Ward, LL.D. 
Rhet. Prof. Grep. and V.P.R. S. 

Read April' 5 , A s the empcror Tetricus governed 
>753. XX ibme years in Gauly his reign does 
in a manner make part of the hiftory of that country. 
But the accounts given of him by antient writers be- 
ing very confufed and impcrfe(3:, this learned and 
ikilftd smtiquary has attempted to reflify and clear 
them up from medals. And as to thofe of tetricus 
himfelf, the gold ones, as he obferves, are m general 
exceeding fcarces and no medallion of this emperor 
- in any m^al was known, till very lately, when he 
procured one in gold for the French King’s cabinet, 
" a draught of which tranfmitted by him accompanies 
this paper (i). But rho Mr. eie Boze profefles only 
to give the Hijfory of the emperor Tetricus •, yet fuch 
was the unftttled ftate of the Roman affairs at that 
time, as made it n^e^ry for him to introduce it, by 
reciting a variety of’ incidents relating to other per- 
fons, which iwepared the way for his advancement 
to that dignity. 


(0 5«Tab. II. Fk* a* 
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He therefore begins his narrative with obferving, 
that the Gauls, after they had been conquered by 
Julius Cae/ar, continued pretty quiet under the Ro- 
man government, till the time of Gallienus j whofe 
reign was fo weak and fcandalous, as to render him 
the common objedt both of hatred and contempt. 
Valerian, his father, had been created j^ugujius fome 
years before his expedition againft the Perjians j by 
whom he was defeated, made a prifoner, and treated 
with the utmoft indignity (i). This event, which 
happened in the year ado of the vulgar aera (2), 
aftonifhed the whole empire. And feveral nations, 
who were not concerned on either fide, then offered 
their afliftance to the Romans. Likewife divers princes 
in ^{imcevfiihSapor ot Sapores, the Perfian king, ad- 
vifed him to make a good ufc of his fuccefs, and fecure 
to himfelf a folid and iafting peace, by releafing his 
illuftrious captive j but the haughty monarch would 
not hearken to any of thofe falutary counfels. 

Gallienus had the title of jiugujius before that un- 
happy expedition, and being now at liberty to in- 
dulge his excefles without reftraint, he Ihewed no con- 
cern for the misfortune of his father. Infomuch, that 
upon the firft news of it, affediing the air of a philo- 
fopher, he faid, Sciebam patrem meum ejje mortalem. 
And while a' general greif fpread itfclf among perlbns 
of all ranks, he alone, as the hiftorian cxpreffes it, 
Specie decoris, quod pater ejus virtutis jiudto deceptus 

wdereiur. 


(x' TreleS, PMs, i» Valeriana. Mnfrepm, Lib. rx. c. 6. A- 
rel. FtSior, in Epixome, cap. 3a. 

(2) V. Rom. 10 1 3. 
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‘uideretni^f Jupra modum laetatus eji {i). But altho 
this pretended philofopher ufed no indeavours to pro- 
cure his father’s releafe, he could not, as Mr. dc 
JBoze thinks, free himfelf from fome reraorfes of con- 
fcience on that account ; and therefore occafioncd a 
faife report to be given out concerning his death, and 
divine honors to be confered on him, that he might 
be no lojiger talked of ( 2 ) . The Perjians in the mean 
wliile, attentive to what pafled at Rome, indeavoured 
to render Valerian daily a miferable fpedtacle ; ftript 
of his imperial ornaments, loaded with chains, and 
expofed to that contempt, that Sapor made a foot- 
jftool of his neck, whenever he mounted his horfe (3)5 
in which deplorable ftate he continued the remainder 
of his life. 

As difdain and refentment often fucceed murmurs, 
the barbarous juations eafily threw off the yoke, 
wl^tjh fear had impofed on them 5 the mofl fubmif- 
five provinces thought it a difgrace to obey Gallienm 
any longer j and the armies in moft of the Roman 
territjoriesi diofe themfelves emperors, many of whom 
thro emulation foon deftroyed one another. Trebel- 
Has Pollio has given a fhort hiftory of them in a con- 
tinued feries j whom for the fake of a round number 
he calls the Thirty tyrants^ as not having been ac- 
knowledged by the fenate. 

^ The Gauls were in hopes, either not to have im- 
harked in this general confpiracy, or however to- have 

been 


(1) Trebell, PeiUo, GaIJieniduo. 

(2) Ibidim, * 

(3) Lalfant. De morte perfecut. cap. i, Jureh ViStsr, Epi- 
tome,’ c. 32. P. Oroftus, Lib. vii. c. 22. 
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been the laft in it. Pojiumus ( i ) had governed them 
almoft three years by the appointment of Valerian j 
who writing to them in his favour, among other en- 
comiums there given him, ufes this expreffion, Virum^ 
quern ego prae caeteris jiupeo (2). He had before been 
governor to his fon Gallienus, and prefered to Aure- 
lian^ who was afterwards emperor, on account of his 
mild and gentle difpofition 5 as Valerian himfelf inti- 
mates in a letter to Antoninus Gallus the conful, where 
Ipeaking of Azirelian he fais, that he was feariful, Ne 
quid etiam erga Jilium Je^oerius^ ji quid etiam ille fe~ 
cijfet {ut eft natura pronm ad ludicrd) faevius^ cogi- 
taret (3). 

Gallienus was in Gaul^ when he heard of the mif- 
fortune, which had befallen his iather ; but departed 
foon after, leaving behind him Sahninus his elder 
fon, whom he created Caefar 5 and placed widi him 
a tribune, by Zojimus called Sihanus (4.), but Zona^ 
ras calls him Alhanus (5). This officer being jealous 
of P^umus^ made it his bufinefsto difguft him, break 
his meafures, and render him fufpeded. Thus when 
Poftumusy after an obftinate ingagement, had intirely 
defeated feveral detachments of the BruBeri and Cha- 
mavii people of Germany, who had paffed the Phine, 
and ^undered the neighbouring country, he gave the 
fpoil to his foldiers. But Sihanus wrote him a fevere 
letter, and in the name a£ Sahninus ordered him to 

deliver 


(t) Cassivs Latxenv$ Postvmvs. 

(aV ValKo, m Pdftvmo. 

{3) Flav, ■ 

(4) Lib. I. 

(5) Tom, I, pag,632. 
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deliver up the . whole booty, the difpofal of which 
was claimed by the prince. The army upon hearing 
of this order affembkd in a tumultuous manner, de- 
dared both GalUems and his fon unworthy of the_ ' 
empire, tore oif their images from the military en- 
llgns, and obliged Pqftumus to affume the purple for 
the fecurity of his own life (i). After this they 
marched immediately- to Cologn, where Saloninus and 
Sikams then refided; and compelling the inhabi- 
tants to give them up, they maffacred them both. 

Gallicnus^ more concerned for the lofs of his fon 
than his father’s imprifonment, fent no forces againft 
the Perjians j but ordered his beft troops to march 
into Gault with a fhew of determined vengeance. 
Poftuntus oppofed them for three whole years, at the 
end of which he was quite exhaufted, and obliged to 
defend his, town himfelfj when GalHenuSt. who 

i^,apprpacliingt!pon^^ the wall, waswoubded in the 
(houWer with an arrow j which caufed him to raife 
the frige, .and, return to Rmey without thinking any 
more either o£ Po/lumus or the Gauls. Who teing 
thus freed from the danger which tlireatened them, 
juftice, plenty, and the love of arts, flouriihed among 
them under government of Pofiumus j to whofe 
honor divers monuments were eredted, reprefenting 
as their tutelar deities, the godefs Pax, but princi- 
pa|i^. And feverai of his medals arc yet 

ca:®t, wito Ae]d^4 GAthi&KVU ( 2 ). 
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(1) Zanaras, ubt ftpra. Tr^. Pb/AV, /» Poftumo. 
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But this felicity did not long continue ; for the Ger- 
mans and their confederates, whom he had defeated 
near Cohgn, inftigated by LoUianus (or rather 
Aelianus) who had been raifed to oppofe him, made 
a new eruption on the fide of Mayence-, where he 
again defeated them, drove them into the town, and 
fo ftraitened them, that they offered to furrender. 
Pojiumus gave his confent, but the army would notj 
and rather than lofe the plunder of a fingle town, 
facrificed their general, whom they had themfelves 
advanced to the imperial dignity. 

Mr. de Boze places the death of Pojiumus in the 
fpring of the year id/, being the feventh of his reign, 
and about the feventieth of his age. And his fon of 
the fame name, who is fometimes joined with him 
upon medals, appears to have lived near forty years. 
Valerian had given him the government of the Vo- 
contii^ a people in Dauphin)\ at the fame time that 
he fent his father to command in Belgic Gaul. And 
he was fo confiderable an orator, that fome have 
afcribed to him the nineteen Declamations^ which 
others affign to ^intilian, the grandfather of him, 
whole excellent treatife intitled, Ii^itutiones Oratoriae^ 
are yet preferved, and to which thofe Declamatims 
are ufiially fubjoined (i). ^rebellius PollioMs, that 
both the Pojlumi were killed in the ledition at May- 
ence. But Mr. de Boze doubts the truth of this, and 
thinks the credit of fo inaccurate a hiftorian, who 
miftakes even in their name, which he always writes 

R PofibumiuSy 


(x)Treh. PolUoy «« Poftumo juniore, Berchii AdycrfiLib. trm. 
c. 14. Voff. Inftit Orat. Lib. 1. c. xi. _ 
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Pojihtfmius, not futEcient to fupport it. He rather 
tEmlfs therefore, that the fon died fome years before 
his father, and probably during the war, in which 
^ey were jointly ingaged againft Gallienus. For it 
was immediately after this war, that his father took 
Vi5iorims (i) as a partner with himfelf in the em- 
pire j which, had his fon been living, could neither 
have been for his intereft, nor fuitable to natural 
affedtion. Befides, tho Vi£iorinus had then diftin- 
guiflied himfelf for his valour, he muft have been 
younger than the fon of Poftumus i fince his mother 
' ViStorina; or Vitoria, was yet in the vigour of her 
age, and one of thofe who oppofed Galliems. And 
tho fhe could not poflefs the empire herfelf, fuch 
was her ambition, that Ihe aflumed the titles of 
^ugujla and Mater cafirorum (2). 

Her fon Fi^orinus^ who expedited to fucceed to 
the government of Pojumus, finding his army joined 
to the fafiion of Aelianm^ and that he was pro- 
claimed emperor, had no fmall difficulty to fupport 
himfelf among the other part of the Gauls, who by 
this means were divided. But this did not remain 
long j for Aelianus having undertaken to repair the 
forts, which Fojiumus built along the RJslne to pre- 
vent the paflage of the barbarians over it j and they 


— - — 

AvRELIVS PiAVVONW-S VieTORINVS. 

(iijTbe title JBi'Jj/J'a'Vas' iafually given to the mothers and 
wives of the emperors j and ‘Trajtm confered it likewife on Marei^ 
ana his lifter, and his neice Matidia, The other title, Mater ea- 
^rerum, took its rife' from the repeated acclamations of the armies; 
and had been given to Fmftina the wife of M,- Jurilius,-isd Julia 
3mna the wife of Sepiimm Severus, with fome others^ 
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had indeavoured to demolifh, after they heard of 
his death j he imployed all his forces in that work, 
who difpleafed with the labour revolted and flew 
him (i). His death reftored to ViBorinuSt what he 
had loft by that of Pojiumus, for he was acknow- 
ledged by all the Gauls. But he was foon after taken 
off by a private conlpiracy, for an intrigue with the 
wife of a notary or clerk ( 2). His fbn alfo was killed 
with him, whom he had created Caejar, tho but an 
infant (3). 

The army foon fixed on a fucceffor, and imagining 
they Ihould find better treatment from an inferior 
officer, with whom they had been more familiar, 
chofe one Marius^ an armorer by trade, who had 
raifed himfelf among them, and was greatly admired 
for his intrepidity and bodily ftrength, qualities of 
the higheft efteem with the vulgar. But MariuSy 
thus advanced to the imperial dignity, immediately 
behaved with that cruelty and infolence, that one of 
his old freinds, trained up in his bufinefs, and after- 
wards his companion in the army, refenting his arro- 
gant behaviour towards him after his advancement, 
ftabbed him privately, with this opprobrious infult ^ 
ejlgladiusy quern ipfefecijii (4.). His government 
was very fhort j Aurelius Vihor (y) and Eutropius (d) 
make at no longer than two days, but TrebelUus 

R 2 Pollh 
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PoUk fais three { i). Tho Mr. de Boze juftly ob-* 
ferves, that neither of thefe accounts agrees with the 
number and variety of his medals, which feem to re- 
quire more months j for they equal thofe of his pre- 
deceffor ViSiormus, who reigned three years, from 
the time of his being an affociate with Pojiumus in 
the empire. Befides, feme of his medals appear to 
have been ihuck on the account of vidtories gained 
by his lieutenants in that part of Britain^ which was 
fubjedt to the emperors of Gaul ; the truth of which 
vidories is confirmed by other monuments and in- 
feriptiona found in that country (2), which feems 
no ways confiftent with fo fhort a reign. From 
whence he thinks it reafonable to allow him four or 
five months, to be reckoned from September or Oc- 
tober a(>7, to the end of January or February 268. 

His fucceffor Tetricus (3), the principal fubjed 
of this difeburfe, was a fenator, had difeharged the 
office of conful, fucceffively governed almoft all the 
- Gallic provinces, and was then prefed of both the 
Aquitaim (4). He was related to ViBorina, who 
caufed him to be declared emperor in his abfence, 
and the title of Caejar to be given to his fbn. And 
being folemnly invefted with the imperial dignity at 
Bordeaux^ he was acknowledged, as Pojiumus had 
been before him, by all the Gauls, as like wife part 
of Spain and Britain^ The time of his advance- 
ment 


(1) In Mario. 

(2) Gnl. MalmesharUnJts, De rebus gefti's Reg. Angl. Lib. II. 
Camden. Britannia, p. 641. edit. 1607. 

{3) PvB. Pjvesvs Tetricvs. 

{4} Treh, Pollia, in Tetrico fcniore. 
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inent to the empire Mr. de Boze places between the 
end of January and part of March, in the year 268 
( i), agreably to the time he had affigned for the reign 
of Marius. For he obferves, that all hiftorians agree, 
that Gallienus was yet living, when 7 ‘etricus was de- 
clared emperor among the Gauls j and doubts only, 
whether he had heard the news, when he was killed 
before 'Milan, where Aureolus was befeiged by him. 
His death therefore muft have happened about the 
eighteenth or twentieth of March at furtheft that 
year. For his army having in the feild elected Clau- 
dius the fecond, afterwards furnamed Gothicus, of 
which he fent an account to the fenate, the letters 
arpved at Rome on the twenty-fourth ; and the fenate 
being convened the fame day in the temple of Apollo, 
among other acclamations thefe following were feve- 
ral times repeated : Claudi Augujle, tu ms ab Aure- 
olo vindica, Claudi Augujle, tu nos a Palmyrenis vm~ 
dica. Claudi Augujle, tu nos a Zembia et a ViBoria 
libera. Claudi Augujle,, Tetricus nihil fuit, or nihil 
Jit, or nihil fecit (2), as the words are read in dif- 
ferent manuferipts. From hence therefore he infers, 
that Tetricus muft at that time actually have held 
fomewhat, which could be'nothing elfe but the em- 
pire of the Gauls. 

The reign of Claudius was not long enough to an- 
fwer all the hopes, which had been conceived of it. He 
marched immediately againft Aureolus, and defeated 
him. After this he purpofed to turn his arms againft 

Zembia, 

(1) V. Rom. 1021. 

( 2 ) Treh. PtlUo, in Divo Claudio. 


Zen^htai queen of Falmyr^' : but a delude of Geihs 
having on a fudden overfpread Jl/yrmir, ^iLtccc^ and 
Macedonia, he determined to repel them. And be- 
ing obliged to take all his ibices with him in that 
expedition, he not only forbore himfelf to difturb 
T^tricus in his poffeffion of the Gauh j but likewife, 
as Mr. i/e very probably conjedures, gave orders, 
that nothing might be done in his abfence to inter- 
rupt the peace, they had injoyed fince the retreat of 
GalUenui. This real, or at ieaft feigned freindfhip, 
be^we6fe djefe two emperors feems to be intimated 
hy medals, ftrttck with the head of each of them' on 
the oppoiite fides (i). And the like, as he very in- 
geniouily remarks, may be gathered from a palTage 
of Eumenius, in his Panegyric upon the emperor Con- 
J^antine, 

ejus ^ixiiijm fepm nienjibus dau^6i 

tmn deinum irrum- 
ixatHcanh porfas reliquerunt, cum 
feffi 'oijef^afe 'Mn poj^nt (ij. Thefe Aedui^ who 
applied to Claudius for t^is' afliftance, ojMofed at that 
time the government of Tetricus j whole medals give ' 
us a more noble idea of him, from the ufe he made 
ef his vidofies. For in fome of ‘thefe he is repre- 
as a'.warrier^ hut in a ftate 

" ;1i'%§Jeir'is'thc true 

- ‘ grandeur 

: — 

' (i) Anfel.Baniur. Numifm. linger. 

(a) JEdit, ad ufum Del|>hia. pag, 2*22.’ * “ 
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grandeur and fafety of princes. And in others are 
feen the figures of feveral temples eredted by him, 
fbme of them in a circular form like the Pantheon^ 
with the legend Paci. 

And to thefe happy times Mr. de Boze refers the 
curious gold medallion mentioned above, which re- 
prefents Tefrtcus as crowned with laurel, and dreffed 
in the toga paimata, or confular robe, which was alfo 
worn in triumphs. In his right hand he holds an 
olive branch, and a fcepter with the Roman eagle 
on the top in his left, and round his image is this 
infcription, Imperator Texricvs Avgvst vs. 
But the reverfe, if it has one, muft remain unknown j 
fince the medal is fo fixed in the gold which 
contains ij* th^ th§y ^ f^p^r^ted ’Sflthcnit in- 
dfti^erifflg both. And th^ mikted cirple,^ gold, 
with which it is incompafled, is defigned only to 
adorn and inlarge it. 

He therefore, proceeds with the hiftory, and fur- 
ther obferves, that Claudius gained a moft fignal vi- 
dtoryj over the Gotbs^^ in which three hundred and 
thpfifiind of th^ flainA.atid.pyO'thpu- 

thro tWyi rk. Aiz^ 

man 

mium in reign, 

and fifty-fixth of his age (i). 


Hia 


'?'it.,Plotini, Bafib 
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His brother ^mtillus^ who had been left with 
fome forces in Italy^ was proclaimed emperor there, 
and acknowledged by the fenate. But being informed, 
that the vidlorious army had eleded Aurehan^ and 
perceiving that his own forces were inclined to aban- 
don him, he chofe to free himfelf from thofe un- 
happy circumftances by a voluntary death (i). 

Aurelian was not forgetful of the war, which his 
predecelTor Claudius had defigned againft Zemhia, 
whole power daily grew more formidable, as Ihe 
had then got poffeffion of Aegypt, However the dif- 
ficulty of the enterprize, and the great preparations 
necelTary for undertaking it, occafioned him to de- 
fer it near two years. But the vigorous manner, in 
which it was afterwards carried on by him, and the 
great fuccefs that attended it, are too well known to 
need a recital here. In the mean while Tetricus^ 
who remained unmolefted, was Gonftandy imployed 
in ftudying the welfare and profperity of the Gauls. 
And as both the fituation, and natural fertility, of 
the country are very well fuited to promote com- 
merce; thofe advantages were greatly improved by 
him, as well by repairing the roads, as making new 
ones, the overlight of which works was committed to 
his Ion ; Ibme proofs whereof yet appear from in- 
fcriptions on the milliary pillars, eredlcd to mark 
out die diftance of the ways (2). The legends alfo 
upon fome of their coins, ftruck in honor of Tetricus, 

plainly 


(1) Zojimus^ Lib. i. Zmaras^ Annal. Tom. i* p. 636* 

(2) One of tfeefe infcriptions is yet preferved at Rmen^ in the 
houfe of Mr. Bigot, 
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plainly exprefs the happinefs, which the Gauls in- 
joyed under his auipicious government; fuch as 
Vbertas, Laetitia, Felicitas pvBLiCA, and 
the like (i), 

ViBorina did not long furvive the advancement of 
Tetricus to the empire of the Gauls ; but whether 
ihe died a natural death, or was killed, hiftorians have 
left quite uncertain (2). However, the arts of in- 
triguing and caballing, which Ihe had carried to the 
greateft hight in Gaul^ did not die with her ; but 
gave ‘Tetricus a continual uneafinefs, either to detect 
or fupprefs them. And therefore upon the return of 
Aurelian from the conqueft of Zembia^ whom with 
her two fons he fent to Kome in great pomp when 
Tetricus could no longer bear with the infulence of 
his own foldiers, he wrote a' letter to him, ' in which 
he ufed this cxpreffion : Eripe me his, vtviSle, ma- 
lts (3 ). And afterwards upon the arrival of Aurelian 
near Chalons in Campania, drawing out his forces, 
as if he defigned an ingagement, he furrendered to 
him both himfelf and his whole army. By this 
means Aurelian beingrfhen, as the hiftorian exprelles 
it, frineeps totius orbis (4), celebrated a mt^fplen- 
did triumph at Rome', in which not only ZemUa 
with her two fons, but likewife Tetricus and his foni, 
were expofed to public view among the other cap- 
tives, to denote the fubjedion'both of the eaftern and 
weftern empire. 

Some 


( 1) Cabinet' du Rey. 

(2) Treb, Pollia, in ViSorina. 

(3) Idem, in Tetrico feniore. Eutro^us, Lib. fx, c, ig. 
(f) Flav, Vopifcus, in Aureliaao. 

s 
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Some aiitEors blame Jkrelian for treating Tetricu^: 
in fo indecent a manner j which however he is fup- 
pofed to have done with a’view to humble the fenate,. 
againft whom he was greatly prejudiced ? and there- 
fore chofe thus to fhow himfclf (as he was ufually* 
called by the populace) fenatorum paedagogum (i)‘. 
For T" y^ebellim Pollio informs us, that he afterwards- 
treated 'Tetrkus with the higheft honor, often cal- 
ling him collegue, fometimes fellow foldier, and at‘ 
other times giving him the title of emperor ( 2 ). His 
eftate alfo was feftored to him, and his houfe, which 
had: been demolifhedi, was rebuilt on mount CoeUus^, 
changed into a palace, and dedicated with folemni- 
(5es like a temple. Aurelian was hknfelf invited to 
this ceremony^ and having entered the grand hall,, 
was furpriled to fee himfelf reprefented there, as de- 
livering valtefrkm and his fon the fenators robe with 
other' of and re<^m^ ^om Acm a^ 

civic crdwii and fcepfeir (ij). Cafaubon finding, diat 
one of his manufcripts had not the vf^x^/ceptrum in 
this pa:fl&|;e of f PoUio^ and not perceiving, 

any rea&n for its Benig me^tiohed, propofes in his- 
comment the omiflion of if. But Mr. de Jkze very 
juftly ofaferves,. that the goldmedallion of Tefrtcus is 
the moft certain commentary upon the place j where 
the fcepter reprefents that of the Gallic empire,, 
which compleated the glory and happinefs of jmre-* 

' '' " ' Wherefiws-' 




(1) jF/xv. Vt^fc. in Aoreliano. 

(2) Treb. PelUo, /sTetrico feoiorc. 

(3) JAmt in Tptrko juaiore. 
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"Wherefore as he now thought himfelf in a con- 
dition to avenge the outrages, committed by the Per- 
fiam under Sapor upon the Roman empire, he en- 
tered upon that expedition ; leaving the government 
of the greateft part of Italy to the care of Teincus, 
with this complaifant expreffion : Sublimius haben- 
dum regere aliquain Italiae partem^ quum tram Alfes 
regnare (i). But Aurelian had marched no far- 
ther than Caenopbrurium (a Ration in Thrace be- 
tween Heraclea and Byzantium) when he was killed 
by the treachery of his fecretary, by fome called 
Mnejiheus ( 2 ), and by other-s Eros (|). Who from 
a fear of punifliment, for fome mifdemeano.ur5 com- 
mitted by han, had drawn up a lift, containing the 
names of many perfons, fame of whom had incurred 
the emperor’s difpleafure, and others not} among 
which names, to prevent fuipicion, he had infeited his 
own. This lift, which appeared as writen with the 
emperor’s own hand, he ftiewed to the feveral per.- 
£bns named in it} adding withal, that Aurelian, whofe 
temper was implacable, had determined to take them, 
all off, if they md not prevent it ih time. The fcheme 
took effeft, and Aurelian was affaflii^^ in his march. 
But this treachery ms nt^t long concealed j jmd the 
army to avoid a frefti mifts^ refered the choice of a 
new emperor to the fepiate, who returned them the 
compliment } and after feveral reciprocal meffages of 
that fort, which occafioned an interregnum of feven 

or 


( I ) Aurel, P^iaer^ in Epitome. Tnh in Tetnco fenkffe, 
Mutrspius, Lib. ix. c. 9. 

{2) Flav, Vopifim, in Aureliano. 

( 3 ) ’2i0pmw, Lib. I. 
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or eight months, the fenate eleded (i), one 

of their own body, and who was at that timQprmceps 
fenafus. 

No hiftorian has fettled the time, when Tetricus 
died. For Zofimus only tells us, either from vulgai' 
reports, or miftaken memoirs, that he was put to 
dea.th by Aurelian among other rebels in Gaul (3). 
All the reft agree in faying, or fuggefting at leaft, that 
he ftirvived his refignation of that empire j which 
however could not be more than about eighteen 
months, or two years at the fartheft, if he died be- 
fore Aurelian, But that does not fuit with the medals 
of Tetricm. For fome of thele have his head on one 
fide, with a radiated crown j and on the other an 
eagle, funeral pile, or flaming altar j with the legend 
CoNSFCR ATio, the ufual emblem of deification. And 
as it can fcarce be thought, that a prince of Aure~ 
/wft’s martial dif^fition would permit divine honors 
to be confered on one, whom he , had himfelf led in 
triumph to mortify, the fenate ; it is more natural ta 
fuppofe, that it muft have been done by Tacitus, who 
was railed to the empire by the lenate, thought it his 
honor to govern by their counfels, and had nothing 
more at heart, than to repair the injuries they had fuf- 
fered by his predeceflbrs. And this opinion feems fur- 
ther confirmed by confidering, that the fuccefibrs of 
Tacitus had a military turn, and copied after Aurelian 
both in their fentiments and, actions. As Tacittts there- 
fore reigned but about feven months, 'from September 

; * , .... . 


(1) Marcvs Clavdivs Taci'tvs. 

(2) Lib. i. 
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to fome part of March Mr. de Boz^e places 
the death oiTetricus, and his confecration confequent 
upon it, within that time, as what appears to him 
the moft probable. And with that event he con- 
cludes his elaborate and curious difeourfe. 


G. c. March z I, " 
» 753 - 


J. Ward. 


XXL An Account of a Ireatife^ frefented to 
the Royal Society, intitled, Flora Sibiricay 
live hiftoria plantarum Sibirise lomus le- 
cundus, extroBed and tranjlated, from the 
Latin of Profeffor GmcKn, hy W. Watfon, 
F. R. S, 

Read April i z, f | ^ HIS volume of the Flora SlBrica, 
'753- under confideration, contains 

two hundred and forty pages in quarto, exclufive of 
the prefac^ and ninety- eight copper plates very cu- 
riowHy engraved. . It was printed at Peterlburg in the 
year 174 $). ... . 

An account of the firft volume of this yalnable 
work was communicated to the Society by my learned 
and ingenious friend D^. John , Fothergill and has 
been pubhlhed in the Philofophical 'TranfaBiom : from 
its title, we are only promifed'an account of the plants 
of Sibiria j but Dr. John George Gmelin, its author 

at 


* See Fhd, Tranf. Vol. ULV, pag. 248 . 
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at that time profeflbr of chemiftry and natural hiftory 
at Petertburg, and now at Tubingen, went much far- 
ther, and has given us a very great nuniber of new, 
curious, and ufeful obfervations, concerning the na- 
tural hiftory of that vail and unknown region. The 
abundance of matter, and the limits of an extraft, 
obliged Dr. Fothergill to confine himfelf, principally 
to the geographical and - meteorological part df the 
work} but as the contents of the fecond volume are 
chiefly botanical, I find m3rfelf obliged to take a re- 
view of Ae fitfi: volume, to introduce with propriety 
an account o^the contents of the fecond. 

'Vhe^Flora Sibirica contains the plants, which 
growipontaneoufly in a region of va'fl: extent, bounded 
by the Vralenfian mountains on the weft, the ocean 
of Kamtfchatka on the eaft, the Mare glaciate on 
the north, the ojuntries ctf'Kalmucks and Mongaies, 
and the confines of China on the fouth. Our author 
has, among the prbdudions of thefe countries, inter- 
i^rfed a few platfts, ^lolleQed by that excellent bota** 
nift Gerber, near the rivers Don and Wolga, and in 
the Ukraine} partly becaufe many of the fame kind 
grow in Sibiria, and partly from a defire that thefe 
curious plants ihould no longer be concealed firom 
the public. He has given no plant a place, which he 
himfelf hath not examined, at leaft in a dried ftate; 
and df ^hkh he is iiot fatisfied of Its geherfcal cha- 
rsaer. ' ‘ V ' ' ' ' ' ^ 

The jplaifts df Kamtfchia&a were coHefted by two 
of their company, detached for that purpofe. Of thefe 
G^rge William Steller is mentioned by our author, 
with very great reiQpedt, for his uncommon zeal and 

proficiengr 
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proficiency in natural hiftory ; and for his offering' 
himfelf to go upon an expedition, where he muft for 
a long time, in very unhofpitable regions, not only 
forego all the accommodations of human life, but be 
frequently liable to the miferies arifing from, hunger, 
cold, and the barbarous inhabitants. Of thefe dan- 
gers, to ufe our author’s own words, he was contempt 
tor Jirenuus^rZn^S^' continued feveral years upon the ex- 
pedition, fending from time to time to our author 
large colledtions and defcriptions of fuch natural bo- 
dies, as occurred to him. This excellent perfon, tO' 
the great grief of our author, and to the irretrievable 
lofs of natural hiftory, died on his return home, after 
having furmounted. almoft incredible diffipultiea.. 

In digefting the. plants of the work before us into 
clafiis, our auftior has followed’ the method of our- 
worthy brother ProfelKsr Van Royen of Leyden, pub- 
liftied in the Flora Leydenfis prodromus. This excel- 
lent botanift confiders, that all plants may be ranged' 
into twenty clafles j and- our author, in confequence 
of this fyftem, has given five clafles in his ffrft vo- 
lume, viz. thofe which Van Royen intitles, Palm^, 
Lilia, Gramma, Amentacef, and j. and 

thr^ clafles- in the fecond yolpme, 'Piss. Comj>qjka, 
^ggregata, and frkocta: the twelve remaaimg. 
clafles therefiDrc arci I preiume, tq Ise publfljfied here- 
after. Our author follows Van Royens i^ftemv not 
as he thinks it a perfe<9: one, but as it nearly ap- 
proaches to the order of nature ; and has great rek- 
tionto pur countryman Mr. Ray’s method, to which, 
our author had been accuftomed ; and differs from it 
chiefly, inidnapch-ais it is more complete. ^,^me al- 
lowance muff be 'ifiade &r cuftbm. 1^ does not 
y - . detra^ 
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detract from the methods of other authors j moft of 
them pleafe him ; none of them are without their in- 
conveniencies, and all have their advantages. The 
great point is, that the fpecies flaould be well defined, 
and that each genus thould have its effential charac- 
ter. Our author has generally adopted the genera of 
Linnaeus ; fome indeed he. has taken from Haller ^ 
but wherever he thought it expedient to differ from 
thefe great men, he gives his reafon ; and when he 
finds a plant, which cannot properly be ranged under 
any genus already efiabliflied, he forms a new one j 
in the explanation of which, afier the manner of 
Linnaeus, . he omits nothing efTentLaf thereto, - 
■ To the different fpecies, difeover’d in this expedition, 
P. Gmelin has affixed names, after the manner of Lin- 
nsus, Haller, Van Royen, and the more modern bota- 
nifts, vvhrch are fvfcb, as that from the name of the fpe- 
des wlri^rdates tothe 

plants before diicovef’djl'.he radppts. the names given 
them by the botaniflsjufi: now mentioned, and fcarce 
ever .a .new, one ; as he thinks a name already 
received, though but an indifferent^ one, fhould be 
retained, in preference perhaps to a better j left the 
number of fynonyms, already too great, ffiould be 
augmented.' To thefe he ufually adds the fynonyms 
of the Bauhins and Tournefort ; and fometimes, for 
the fake of their figures, thofe of Morrifon, Dodo- 
h®ds',.-^jikenet, and^^,l^a?felius.; ai?dJi|kW^e thofe 
l^ttffian hotanift^j Mefferfehj^id; <BauxBaum, 
and He has adfo throughe^t the work care - 

fully feparated the v^jeties,of plants from their ge- 
nuine fpecies, and has laid down the places of their 
growth, the. names given them .by the inhahitorfe,' 
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and their application of them.to the various purpofes 
of life. The figures of the plants were taken from 
the life, and are, as far as pofllble, reprefented in 
their natural proportion ; but from thefe mull be ex- 
cepted thofe of Gerber, collefted near the Don and 
the Wolga, and fome others collected by Dr. Lerche, 
phyfician to the Ruffian embafiy in Perfia, near Af- 
tracan, and even in Perfia; thefe were delineated 
from dried fpecimens : and where-ever the figure does 
not, to our author’s fatisfadtion, reprefent the plant 
intended, by the negled of the painter or engraver, 
he apprifes you thereof, and endeavours to remedy 
this defed: in his defcriptions. 

The great epd of our knowlege in plants. Ihould be 
the inveftigation of their properties ; and to this we 
are frequently obliged to be led, by the application 
of thern among the people, where they are produced. 
In perufing therefore the Flora Sibiricay 1 have fe- 
leded a few obfervations of this kind, which I think 
not improper to lay before the Society. 

The venereal difeafe has made no inconfiderable 
progrefs among barbarous, as weH as among the more 
poljte and civilized nations ; and our author has given 
us two methods of treating, that diftemper among the 
inhabitants of Sibiria ; from which, in fome degree, 
an idea may be .formed of the fiate of m^cine in 
thofe parts of the world. One method is, they give 
the patient a decodion of a Ipecies of cirfium *, 

which 


* “ Ciriiura inerme folils fcabris, lanceolatis, iDferforlbus ex 
“ finuato dentatis,fquamis fuperioribus calicum fubrotundls, meai* 
“ branaceis.’’ FUr. Sibtn Tm. II. pag, 72, 

T 
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which grows in thofe parts, and is defcribed by no- 
body before our author : in this decodlion, when the 
pains are violent, they add fome leaves of a fpecies of 
chamserhododendron, which' produces effedts fimi- 
lar to opium, by relieving the pain, and fometimes 
bringing on a delirium. If they are not cured by this 
decodtion, which often happens in an aggravated ftate 
of the difeafe, they then boil a fmall quantity of fub- 
limate of mercury, with fome fat, in a fpoon over a 
candle, mix it with the before-mentioned decodhon, 
and let the patient fwallow it. It is no wonder, if, 
accordbg to our author’s relation, this rude method 
fhould deftroy the patient, and put an end to his life 
by fevere torture, which frequently happens. 

The other method of cure given us by our author 
is a more reafonable one, and is effedted by adminif- 
tring ^ cup-full or two of the decodlion of a fpecies 
of iris * every morning, detaining the patient in bed'. 
Of this they give a greater or lefs dole in proportion 
to its operation, which is both by vomit and ftooL 
After having taken it a week, it ceafes to have the 
effedt of evacuating} neverthelefs they continue it an- 
other week } during which time the patient is laid 
upon a heap of frefti burdock-leaves, and his body is 
alio covered with thele leaves, which muft be re- 
newed every day. This method is faid to cure the 
difeafe radically. 

RujSMnsv^artarS} and other nations m tHefe parts, 
eat food, either boiled in milk,, or roafted in the 

embers. 


♦ Im foUk linearibus, corollis imberbibus; fructu tri|ono, owsle 
lereti. Z/w. CUffcrt, p. ig. Flor, Sikin Tom. L p, 27. 
Iris pratenfis anguftllolia, noa taetida, altior. C Sf P. p, 32'. 
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embers, various fpecies of the roots of lilies. The 
Tartars colle<3: and dry the roots of the dem cams ^ 
of the botanifts, and boil them either with milk or 
broth, and conilder them as vety nutritious food. 
This root certainly is in every refpedt nearly related 
to Salep. 

The Sibirian hunters, who kill various animals for 
their fur, are obliged to go in fearch of them into the 
moft defart parts of the country, and remain there du^- 
ring their dreadful winters. It happens often, thaf,- 
from the intenfenefs of the cold, the leaven, which 
ferments their bread, is fpoiled, and ceafes to be of ufe. 
In this cafe they colled the inner bark of the larch- 
tree, which is very juicy and fweet, and cut it into 
fmall pieces, and digeft it over the fire in warm wa- 
ter. They then add thereto fome rye-flour, bury 
the whole in the Ihow, and let it remain diere twelve 
hours j in which time the fermentation begins, and 
the faeces, which fall to the bottom, made excellent, 
leaven. 

Both the Ruffians and the people of Kamtfchatka 
make great ufe of the § fpbon^lium •uulgare birjktum 
of Cafpar Bauhin and Tournelbrti or, wto tVe uftially 
call, cow-parfnep. According to our author, the plant 
in queftion differs' in nothing from that fpecies, vary 
fiequehtly met with in the meadows and padltares bo% 
of C^rmany and England, but in its being muchlarger* 
This difference of fize the Ruffian kind conftantly 

prefcrves. 


* Erythronium. Linnai Hart. Cliff, p. irg. Fbr. 
Tom. I. p. 39. 

§ Heradeuni folblis pinnatifidis. Lia. Hert. Cl^-V. 1 03. 
Fhr, Stbir. Tom. I. p. 213. Sphondylium. Tab, IV. 
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preferves, when planted in the botanic gardlen. What 
we generally meet with here in England feldom grows 
higher than three feet i whereas the Sibirian plant is 
double that fize. Our author has given us a very exaft 
defcription of it. 

Tms plant, which has never yet been applied to 
any ufeful purpofe in thefe parts of the world, is of 
veiy great importance to the Ruffians and people of 
Kamtfchatka. They indeed apply it to very different 
ufesj the former diftil their brandy * from its the 
latter dry it to eat in winter. As thefe applications 
of this plant are, I believe, wholly new to us, and 
unobfeved by any preceding author, I ffiall lay be- 
fore you a ffiort hiftory of them. 

. About the beginning of July the radical leaves are 
arriWd at their ^eateft fize and perfedion, of which 
only thf fefik ace- ufed;, though, as fax as ma^ 
laejudg^ from the fooeil, the ftem of me plant is 
equally valuable. Thefe aje fixipped of their bark, 
and fiffpended in the fun in little bundles j and as they 
grow dry, many of thefe bundles are tied together, 
and expofed %ain to the fun, until they have parted 
with all their humidity. They are afterwards put 
up in bags, and in a very ffiort time are covered all 
§yer with a yellowiffi mealy faccharine exudation, of 
the flavour of liquorice j which, if it is wanted, is 
Ihaken off, and ufed as fugar.' The people of Kanat- 
fchatha never feparate this fubflance from the ftalks, 
hut prefenre them together, and eat them themfelves, 
and Their irieirds with them, asfrelicacies. 

The, 
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The Ruffians dry them in the fame manner, in 
order for diftillation, and infufe them in proper pro- 
portions with warm water, to which they add the 
berries of the * mountain dwarf-cherry, or thofe of 
a fpecies of vacdnium to promote fermentation. 
When this is over, they put both the llalks and the 
liquor, in which they have fermented, into a ffil], 
and draw off the fpirit as ufual. When the diftilla- 
tion is over, they do not throw away the ftalks, until 
they have preffed out their juicy liquor, which is 
added to frefh ftalks to promote their fermentation. 

From this fpirit firft drawn, they by diffillation 
draw off fomewhat lels than half its quantity, which 
is very like to redlified fpirit of wine, and much more 
pleafarOt than corn-fpirit. 

It muft be here obferved, that, if either the ftalks 
or leaves of this valuable plant are applied to the 
fkin, they heat and ulcerate it. The people of Kamt- 
fchatka however eat the crude ftalks, when ftripped. 
of their bark, in which their acrimony conlifts : But 
if, through ignorance, this bark is ftripped off with 
their teeth, it inflames and veficates their lips and 
gums, which will frequently continue a week before 
they are healed. In confequence of this, fome have 
made the experiment of extrading a fpirit from the 
ftalks without ftripping them of their bark j and they 
have found, that they have furnifhed an equal quan- 
tity of fpirit with thofe,' which have been ftripped ; 

Bur 


* GhamffiBcrafuvmontana fructu fingalari coeruleo. <7. Si P. 

. ^Vaccinia nagra fructu ■ ajajbre, ParAins:. latSSU' Vitis-MsaJ 
magaaqsribuftiam. J. 5 . I. 5j8. 
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But it has been obferved, that thofe, who have drank 
of this fpirit, have fcarce efcaped with life, and have 
complained violently of an oppreffion about the prae- 
cordia a long time after. 

From the mealy fubftance, which exudes from 
the ftalks of this plant, a fpirit may be prepared } 
provided that this fubjftance is diluted in a proper 
quantity of watei*, and made to ferment : but this is in 
much lefs quantity than from the ftalks themfelves. 
The fermented liquor likewife they ufe as wine, and 
frequently intoxicate themfelves therewith. By what 
accident it was difcovered, that this plant would by 
diftillation furnHh an inflammable fpirit, and for 
many particulars relating thereto, I muft refer you 
to the work itfelf ; and our author informs us, that 
the feveral ufes of this plant were colledled with great 
labour by .M. Kralkeninikojff, one of their company^ 
froffi'tlie Coffacks erf* Kamtfchatkai ^ 

Dodomeus relates, that the inhabitants of Poland 
and Lithuania make themfelves a kind of liquor, 
which the poor people ufe as beer, from tlie fer- 
mented leaves and feeds of the Sphondylium. This 
adds Ibmewhat to the credibility of the former rela- 
tion. 

When Steller, whom our author always mentions 
with great efteem, was at Tobollki in the year 1738, 
he was informed, that two years before they were 
grievoufly ajIHidted there with peftilential carbuncles, 
which were of fo contagious a nature, as to feize 
thofe, who approached the perfon affedted. The 
difeale firft began in hories and oxen, and afterwards 

feized 


^ Dodon. Sjtirp. Hiflor. p. 304* 
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fcized the humfan fpecies. A red fpot firft was per- 
ceptible under the armpits, or in the thigh, attended 
with great itching j and in a few hours grew to a 
a very large tumour, joined with a burning heat of 
the part affedted: Thefe fymptoms were attended 
with a very acute fever, intire lofs of ftrength, violent 
pains in the head, and rednefs of the eyes. An old 
country pradtitioner, famous in thefe parts for his 
judgment, cured perfons labouring under this fevere 
difeafe in a fhort time. He ufed firft to the carbun- 
cle the powder of an herb *, of which is given a 
complete hiftory and figure in this work, made into 
a thin pultice with dregs § of beer : This pultice, 
gently warmed, was applied to the part affedled, and 
the patient confined to his bed, who was at liberty 
to take whatever nourilhment he liked, except milk, 
brandy, or the flefh of pikes. During this time the 
patient drank plentifully of a decodfion of this herb, 
colledired during the time of its flowering; though 
the powder, applied as above, was prepared from, 
the leaves, before the flower-ftalk was produced. The 
carbuncle, from this treatment, did generally break in 
fbur-and-twenty hours, and the ft'mptoms greatly 
abate. The wound was fprink led with lal ammoniac, 
and healed in a- fhort time. Tliis difeafe affedted 
the cattle in different manners ; fome fuddenly fet a 

running 


^ Centaurea fquamis ovatis, foliis pinnatis, foliolis decurrent!- 
Bus, linearibus, ferratis et integris. Flor, Sibir* Tom, II. p. 
Tab-XLL 

Cyanus floridua odoratus Turcicus^ feu orientals major^ fiore 
luteo. Hm* Ltigd^ Bot, 

§ Fissce car^ijia % though I am me lined to thinK yeaft is intended^ 
which i€ ufually written fios or fjermontum 
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running with all their fwiftnefs poffibie, and conti- 
nued fo, till they dropp’d down dead : in othei s, car- 
buncles arofe, which were dreffed by the pradi doner 
before-mentioned with the pultice juft now defcribed, 
mixing at the fame time a large quantity of the herb 
with their food ; and by this method great numbers 
were cured. A plant fo well recommended, and 
which will grow in our own country, deferves to be 
better known to us. 

Thus inuch may fuffice to lay before you fomc 
idea of the merit of this work j throughout the whole 
of which the author has fhewn a complete knowlege 
of the botanic fcience, among the firft profeffors of 
which he is defervedly placed. He has given us the 
defcriptions and figures of a great number of plants 
hitherto not defcribed ; and it is to be hoped, that 
he will continue his diligence in publiftiing the re- 
maining twelve claffes . But he ftiould not ftop here j 
it were to be wiflied, as fo many fkilful perfons 
were eng^ed fo long in this dangerous and expenfive 
expedition, that their obfervations upon the remaining 
two kingdoms of nature ftiould be communicated to 
the public ; as well as a complete hiftory of their tra- 
vels into thefe unknown parts of the world. 


XXIL 
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5CXII. A Letter to Mr. William Watfcn,- 
F, R. S. from Mr. Philip Miller, F. R. S. 
concerning a Mifiake of Profejfor Gmelin, 
concerning the Sphondylium vulgare hirfu- 
tum of Cafpar Bauhin. 

Read May 3, T N the abftradt of the Flora BiUrica.^ 
•? 53 - ^ which you laid before the Royal So- 

ciety at their laft meeting, there was mentioned, 
that the inhabitants of Siberia eat the /talks of the 
Sphondylium kirfutum C. B. P. But I have great 
reafon to believe Profeflbr Gmelin has miftaken 
the fpecies : For he defcribes that plant as growing 
upward of fix feet high} whereas the com,mon 
fort (as you well obferved) feldom rifes much above 
half that height. Therefore I am of the opinion, that 
the plant mentioned by Profeflbr Gmelin is that fpe- 
cies, which Doftor Breynius mentions, in his fecond 
Prodromus, under the title of Spho7idylium maximum 
^ranfihanicum Ricini folio -y the feeds of which I 
brought from Dr, Boerhaave’s garden in- the year 
1727, where it was growing by the common fort of 
Cafpar Bauhin, and in the fame foil and fituation vvas 
more than twice the height ; and the fame has con- 
tinued in the growth of both thefe plants fince, in 
the Chelfea-Garden j where the large fort conftantly 
rifes to a flem, at leafi; a month fooner in the fpring 
than the common fort, and the leaves are much larger, 
lefs divided, and not fo hairy } fo that there can be 
no doubt of their being diftindt fpecies. The leaves 
of both forts I have fent for your inlpedHon. 

•r T 


The 
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The feeds of that fpecies of Dodtor Breynius I 
have received from Siberia, by the title of Sphondylium 
vulgare, and Dodtor Boerhaave told me, he had re- 
ceived ^ feeds from Auftria, Hungary, and Peterf- 
burgh, by the fame name ; fo that it is certainly the 
common fort in thofe countries. And it is very ufual 
to find many mifiakes in the writers on botany; 
which has happened from their fuppofing, that the 
plants, which have been mentioned as common in one 
country, were the fame with thofe of the country 
where they inhabited. An inftance of this you well 
remember of the Parietaria minor ocymi folio. C. B. 
which is the only fpecies found wild in England j and 
fo was by all the Englifla botanifts taken for the Pa- 
rietaria officinarum ^ Tiiofcoridis C. B. which are 
diftindt fpecies. 

Many other inftances might be mentioned of mif- 
takes, which have ^ifen from the fame fuppofition, 
were it neceflary ; but as you are fo well acquainted 
with thefe things, fo I (hall not trouble you with the 
mention of any more at prefent, but remain. 


Chelfea, May 2, 
I7S3- 


SIR,, 

Your moA obedient humble forvant^ 


Philip Miller- 


xxiir. 
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XXIII. A Letter from the Rev. Mr. George 
Coftard to Dr. Bevis, concerning an Eclipfe 
mention d by Xenophon. 

Dear Sir, 

Read April 1 2, F what ufe the doctrine of eclipfes 

*753- is in hiftory and chronology, you 

know too well for me to tell you. The earlieft ac- 
count of any in the Greek hiftory is that faid to have 
been foretold by Thales to the lonians. Of this I 
ftiall fay nothing more at prefent, for fear of repeat- 
ing what I have already obferved to you upon that 
fubjed. The next, that is generally taken notice of 
by writers, is, that in the firft year of the Peloponne- 
fian war mentioned by Thucydides. But there is an- 
other before that, as I apprehend, equally remarka- 
ble, which, as Mr. Jackfon (Vol. I. p. 426.) hath 
quoted me for, may deferve fome farther confideia- 
tion. 

It is well known, that Herodotus, and other writers 
make Cyrus to have depofed Aftyages. On the con- 
trary, Xenophon fays, that Aftyages was fucceeded by 
his fon Cyaxares, who left the kingdom to Cyrus by 
will. The truth, I believe, is, that C>rus did not 
depofe Aftyages, and therefore fo far Xenophon is 
right, but depofed Cyaxares j in which he was de- 
fignedly wrong. That he knew the Perfians forced 
the empire from the Medes, I think, appears from 
fome no very obfcure hints even in the Cyropadia 
itfelf.. But that argument I fhall not enter into far-' 
ther at prefent. In his Anabafay which is nothing 

U 2 but 
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but a journal of his march, and where he relates 
things as he found them, he exprelly aflerts it. For 
he fays, that the Greeks in their return home, carhe 
down to the river Tigris, where had formerly been a 
large but at that time deferred city called Laariiia, in- 
habited formerly by the Medes. Taurwr, continues 
he, ^acri^evs o Ylepaoiv, ots 'Traox Mw’sTwj' EAAMBA- 
!NON r'l’y TraAip^^m'y 'dS'svl TgoTco eS'vvc&yTo lAar.' 
HAION NE$EAH 7FpoKct?\.v^ci(rcc, V(payi<ys, ,u.ep/pts oi 

f^^/axoVi Iraf-'S ?&A«- 

Tho’ Xenophon - cads this a cloud, yet the word, 
jay probably made ufe of bty thofe, from whom 
he received his account, mot only fignifies a cloud, 
but any obftacle in general. That fqch effedts could 
be owing to no common cloud, I imagined muft be 
evident enough. And as the year before Chrid 54,7, 
from a number of arguments^ too Ipng to be here in- 
filled on, appeared to me to be the jrear, when Cyrus 
finifhed his redudlion of the Median empire, I was 
naturally led to try, whether there was any folar 
eclipfe that year, that could be the caufe of fo re- 
markable a darknefs. 

The geography of the call is fo very imperfedt, that 
it may be difficult to determine the fituation of this 
Lariffia. ■ For Xenophon hath given no other account 
of it, than that it lay on the banks of the Tigris. It 
is not improbable however, as Bochart thinks, that 
Xenophon inquired upon the fpot, Whs.t ruins thofe 
were ? And was anfwered JDIa Lareferiy i. e. Refen’ Sy 
or the rums of Refen. But this he eafily miftook, or 
changed into Larijfa^ a name he was much better 
icquainted with. 


Refen 
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Refen Is a place mention’d Gm. x. 12. and there 
faid to lie between Nineveh and Calah. This per- 
haps may help us in forae fort towards its fituation.' 
Mavfil (fays Abulfeda) metropolu eji regionum Mejo- 
pofamia. Impojita eft Tigris a latere ejus occiduo, 
Ex‘ adverfum^ a \htere ejus eoo^ ejl civitas Nineveh 
ruinis fepulta. Ad aujirum Maufilce effundit fefe 
J^abus minor in Tigrim. 

In Abulfeda, the longitude of Maufil is 67'’, and 
its latitude north 3<S® 50'. But in Ulugh Beigh, and 
Naffir Ettuli, it hath longitude 77®. The laft; of 
thefe two authors agrees with Abulfeda, as to its la- 
titude, but the former of them afGgns it 34® 30' ; 
which makes a difference of two degrees, or 120 
geographical miles. Chryfococca, in his tables, hath 
MOTXOTAIH, to wHch he affigns longitude (|6) <Sp, 
and latitude (Ag) 35. This author reckons his longi- 
tudes aTTo T«s S’aAaf}»5, as Abulfeda 

doth his. But Naflir Ettufi and Ulugh Beigh begin 
theirs .^phy/i ^ yl from the Fortunate 

Iflands. The difference between the two computa- 
tions is 10 degrees, according to Abulfeda, tho’ others 
snake h 1 7° 30'. Varenius, and mod,ern geographers, 
place Moi^fol in longitude eaft from London 43®, and 
in latitude north 34® 32': And this, Ifuppofe, is as 
exaA as any. 

In the year before Chrift, therefore, 547, the ap- 
parent time of the true conjundion was at Greenwich, 
Odober 2 id 23I1 39' i8'^ 

to 1 

The place of the luminaries ^ 24 0 

Moon’s latitude north 46 24 

Semidiameter of the earth’s difk 61 18 

Semidiameter 
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Semidiameter of the penumbra 33 ii 

Beginning of the central eclipfe, 22^ 39' 7"» 

End of the central eclipfe 2 2d ff' 55". 

Duration 2^^ 16' 48". 

Angle of the moon’s way with a circle of latiude, 
84° 2i'. 

Moon’s femidiameter 16' 50". 

Sun’s femidiameter j6' 21", 

Angle of the moon’s way with a circle of latitude, 
84° 25^ 


The fun rofe centrally eclipfed, in longitude 
weft from Greenwich, 5-4 4^ 10 

In latitude north 71 44 40 

The fun fet centrally eclipfed, in longitude 
eaft from Greenwich, .91 6 50 

In latitude north, 23 9 40 

The place of the center was a± the following times, 
as computed at Greenwich, thus. 


Times. 

Longitudes. 
0 / // 

' Latitudes. 

d h ' " 

0 / // 

Odtoberai 23 39 47 

23 7 30E 

39 48 40N 

23 4<7 31 

28 36 40 

34 20 fO 

32 0 2 31 

37 13 30 

30 24 30 

0 1731. 

57 19 40 

26 fS 4,0 , ’ 


' By this table it is eafy to fee, that the center of 
the ftiadow crofted the deferts of Arabia, and then 
pafted over the Perfian Gulph below the mouth of 
the Euphrates. But if you will make the fame al- 
lowance, as I did in my laft, for the moon’s acceleration, 

or 
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or the fmall retardation of the earth’s diurnal motion^ 
the place of the center will be found at the following 
times, as reckoned at Greenwich, thus, 


Times. 

Longitudes. 

Latitudes. 

d h 1 II 

0 / 1/ 

0 / n 

, Odlober 2i 25 2 31 

39 I 40E 

34 20 yoN 

23 17 31 

00 

0 

30 24. 30 

2? ^2 

68 5> 40 1 

26 yd 4,0 


By this table then it appears, that the center of the 
ihadow paffed more northward than the former track, 
and went over Kerkilia, not improbably, the Carche- 
mifh of the prophet Jeremiah, and a fmall matter to 
the north of Bagdadr It is not improbable therefore, 
that it croifed the Tigris not far from the place wherej 
it feems by Xenophon's account, Lariffa was lituated,. 
and where, confequently, it would caufe fuch a dark- 
nefs, as might well be attended with the effedts he 
mentions. 

This eclipfe is, I take it, no inconfiderable acqui- 
fition to hiftory and chronology, and is at the fame' 
time a confirmation of the fufpicion, that, in thefc 
very antient ones, there is fome allowance or other tO’ 
be made for the influence of fome caufe, whatever it 
may be, hitherto not fully determined. This muft 
be left for future obfervations. In the mean time how- 
ever it may be of fervice to the fcience of aftronomy, 
to examine all the paft eclipfes, that can be come at, 
and compare them with circumftances in the beft. 
manner we are able. 

I have three more by me, which may fome time 
or other make their appearance in the fame manner 
5 with 
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with the prefent one. In the mean time I ^hall acid, 
that in Ebn Younis’s eclipfe, in the year after Chrift 
P7P, the time of the mean oppofition was, by my 
calculation. May 14^ 3i‘ yo' 30". 

9 Q f ff 


The fun’s place 

The moon's place in the ecliptic 

Moon’s latitude north 

Place of her apogee 

Place of her node 

Sun’s mean anomaly 

Place of his apogee 

Digits eclipfed 8<i 4'. 


1 27 f3 o 
7 27 ys o 

37 42 
4 13 f ° 4^ 

2 5 4 14 
It I 2p 47 

a ly 29 30 


Thefe numbers are fonlething different from thofe, 
which, I think, I gave Dr. Bradley fome time ago. 
For I had made, fome how or other, a fmall mif- 
take in the place of the fun’s apogee, which vvas 
kindly hinted to me by Mr. M. I have, fince that, 
gone over the whole calculation again, and believe it 
is pretty exa£h, and agrees well enough with what 
Ebn Younis relates, that Spatiunii quod ecUpJatum Juit 
de diametro ejus (lunse) fuit atnplius quam octo digiti^ 
et minus quam novem. And afterwards, Et erat luna^ 
in bac eclipjij in propinquo dijiantite fues media. 

I have been led infenfibly farther than I intended 
at firft, which was only to explain the grounds of 
what I had faid to Mr. Jackfon. But your love to 
the fcience will excufe the trouble I have given you, 
and make any farther apology needlefs. I am, dear Sir, 

Oct. 3, 1752. Your very affedtionate, &c. 

G. Co^larc}. 

^ XXIV. 
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XXIV. A Defcription of a new Method of 
opening the Cornea, in order to extroB the 
cryftalline Humour; by Mr. Samuel Sharp, 
Surgeon to Guy’s Holpital, and F. R. S. 



Read^Apnl izj M ^HE operation of difcharging the 
X cryftalline humour from the eye, 
for the cure ot that fpecies of blindnefs call’d a cata- 
rad, was a few years lince invented by Monf. Daviel, 
who has perform’d it on great numbers of patients, and 
continues ftill to pradifc it with remarkable fuccefs, 
as I have lately learned from unqueftionable au- 
thority Suppofing it therefore admitted, that the 
extradion of the cryftalline humour has been found 
by experience to be a ufeful method of cure, I here 
take the liberty of laying before the Society a new 
manner of making the incifion of the cornea, by 
by which, I flatter myfelf, Monf. David’s operation 
will be very much ftiorten’d, the patient will fufler 
lefs pain, and every flcilful operator will be equal to 
the undertaking. 

Place 


* Mr. Morand, perpetual Secretary of the Academy of Surgery 
at Paris, 


V 
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Place the patient in the fame fituation as for couch- 
ing, either opening the eyelids with your fore-finger 
and thumb, or letting an affiftant raife the upper eye- 
lid, whilft you yourfelf keep down the under eye- 
lid. Then, with a fmall knife, the figure of which is 
here reprefented, holding its edge downwards, make 
a pundture through the cornea near its circumference 
into the anterior chamber of the eye, in fuch a dire- 
dlion, as to carry it horizontally, and oppofite to the 
tranfverfe diameter of the pupil: after which you arc 
to pafs it towards the nofe, through the cornea from 
within outwards, as near to its circumference, as in, 
the firft pundure. 

When you have made the fecond pundure, pufli the 
extremity of the blade one feventh of an inch beyond 
the furface of the cornea, and immediately cut the 
cornea downwards, drawing the knife, towards you 
as you make the incifion. After this, you prefs 
gently with your thumb againfi: the inferior part of 
the globe of the eye, in order to expel the catarad,. 
and the operation finiflies, according to the different 
circumftances, as in the manner propofed by Monf. 
Daviel. 

One extraordinary benefit feems to arife from the 
ufe of this fingle inftrument, and perhaps from the 
fhape of its blade, which increafes in breadth all the 
way towards the handle : for, by this means, the 
pundures are fo exadly fill'd up by the blade, that 
very little of the aqueous humour is difcharged be- 
fore you begin to make the incifion, and confe- 
quently during this time, the cornea preferves its. 
convexity ; whereas by ufing one inftrument to punc- 
ture, and others to dilate, the cornea immediately 

becomes 
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becomes flaccid, upon the iflue of tlie aqueous hu- 
nour, and renders the operation tedious and etnbar- 
raffing, as I myfelf have found by experience in one 
patient, on whom I performed the incifion of the 
cornea with a pair of fciflars, as recommended by 
Monf, Daviel. 


XXV. Experiments hy Francis Hume, M. Z), 
on Fifli and Flefli preferved in Lime-water, 
communicated by John Clephane, M, D, 
F. R. S. 

Read May 3, TYTlTHa defign to find out how 

*753- VV iong I could keep fifli and flefli 
fit to eat in lime-water, I put two haddocks, and a 
pound of beef, in different pots full of lime-water, 
and corked them well. They flood in our cellar 1 8 
days. 

I then took out one of the fifh : it was fweet, 
found, and firm j I boiled one part of it, and I broiled 
the other : it eat well, and had not the leafl tafte of 
lime-water j but was not juft fo firm as a frefh fifh. 
But when I open’d the beef-pot, to my great furprize, 
it flunk abominably. 

I poured the lime-water from both pots, and put 
in frefh lime-water. This flood 4 weeks longer j the 
remaining fifh was quite frefh, and a little fwelled, 
but, when I boil’d it, diffoived to a jelly. The fiefh 
was very putrid. 

Thus lime-water appears to preferve fifh, but not 
fiefh. 
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Dr. Alfton’s experiment was made with fifh, and 
Dr. Pringle’s with fleih 5 which has made the former 
fay, that lime-water withftood corruption ftrongly j 
and the latter, that it did it but weakly, if at alL 

Edinburgh, April 6 , 1753. 

I LATELY repeated the experiment more fully, 
and with the fame fuccefs. On the 26 of March 
I put a haddock into a pot of common water. I did 
the fame to a piece of beef : the water was changed 
every day. At the fame time I put a haddock into 
a pot of lime-water, and did the fame with a piece 
of beef : at the fame time I hung a fiih and a bit 
of fieih in the air. On the fecond of April the fiih 
and fleih in the air were a little corrupted and dried j 
the delh and filh in common water fmelt iftrong j the 
filh in the lime-water was fweet, and the lime-water 
gpod, and are fo at prefent j but the flefh fmelt ra- 
ther worfe than that in common water changed every 
day, and the corruption had quite overpower’d the 
fmell of the lime-water. 

All this you have my leave to fheWa as a confirma- 
tion of the former experiment. 


XXVI. 
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XXVL A Letter from Mr. James Short, 
F. R. S. to the right honourable the Earl 
Macclesfield, Prefdent^ concerning a Fa^ 
per of the late Servington Savery, Efq\ 
relating to his Invention of a new Micro- 
meter. 


My Lord, 

Read May lo, TX is now above a year fince I received 
X ^ letter from the Rev. F. Pezenas, 
pj-ofeffor of hydrography to the French King at Mar- 
feilles, in which he informed me, that M. Bouguer 
had read, before the Royal Academy of Sciences at 
Paris, in the year 1748, a memoir, in which he de- 
fcribes an heliometer j which is an inftrument, con- 
fifting of two objedtive glaffes, for meafuring the dia" 
meters of the planets. He faid alfo, that this memoir 
was adtually in the hands of M. de Fouchy, Perpetual 
Secretary of the Academy, or at the Royal Printing- 
houfe i and that it was regifter’d in the minutes of the- 
Academy for the year 1748. 

Immediately after reading this letter, I recolledted 
to have heard a paper upon the fame fubjedt from 
the late Servington Savery, of Exeter, Efqj read be- 
fore the Royal Society, about the year 1743. I there- 
fore had recourfe to the minute-book of the Society 
for that year, where I found the following minute, 
which I copied in the prefence of the right honour- 
able the Lord Charles Cavendilh, then Vice-Pre- 
fident : 

« A 
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I have therefore contrived fome dioptric telefcopes, 
and a reflecting one j either of which (by reprefent- 
ing the objedt double) will, if well made, anfwer the 
defign. 

Fig. I. 

Reprefen ts the whole body of the fun, as it appears 
double, and magnified in the telefcope. Let « be the 
diameter of the one, and rx of the other image of the 
fun inperigao ; fo fhall nrht the diftance between the 
two images at that time; which meafured with the 
micrometer is equal to (fuppofe) i o feconds. 

Let bm be the diameter of the one folar image, and 
jw of the other, when in apogao : fo fhall ms he the 
then diftance of the folar images, mcafuring with the 
micrometer (fuppofe) i minute lo fecond<!. The dif- 
ference of thefe two obfervations, i minute, is the 
apparent diminution of the fun’s diameter. 

, The little circle, whofe diameter is d ty is the whole 
area vifible at once in the telrfcope, which is not one 
third part of the magnified diameter of the fun : but 
fince both nr at one time, and ms at another time, 
are vifible within the telefcope’s area, (if good inftru- 
ments are procured) I can lee no difficulty in perform- 
ing what I have propofed above more accurately than 
it has ever yet been done, except this one (which 
fome time fince Mr. Graham in a letter to me men- 
tion’d) viz. that of defining the fun’s dilk truly : and 
1 think to do that to good perfe<ftion, is beyond hu- 
.man art. A . telefcope for this -ufe may be made to 
magnify the fun’s diameter to any degree whatfoever, 
not exceeding fuch degree, as will make any part of 
the line m s fall without the area of the telefcope : 
and I think it will be very difficult to make one with 

a charge 
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a charge fo great, as not to have more than a geome- 
trical minute of the fun’s apparent diameter vifible at 
once. 

Since the fun is an obje<ft fo very remote, die pen- 
cil of rays flowing from the center of its diflc, and 
incident all over an objedt-lens (tho’ it fhould be a 
foot broad) would not differ fenfibly from a perfedl 
cylinder within the diftance of above loo miles from 
its bafis at the lens j tho’ in reality the whole pencil is 
an acute cone, whofe angle at the vertex is almoft 
evanefcent. 

Hence it follows : 

That if the two poles of two equal objedr-glafles 
are played at the diftance (fuppofe) of a foot fi-om 
one another, the two centers, c, v, of the two folar 
images muft, as to fenfe, remain always at that very 
fame diftance (viz. i foot) from one another, tho* 
the fun fliould be placed ten times as far off as it now 
is: but fince the fun’s greater diftance would diminifh 
the diameters of both of the folar images j m n, added 
to rr, muft be the true difference of die apparent dia- 
meters of the images (and alfb of the fun) at dif- 
ferent times. 

According to Mr. Azout (Harris's Lexic. 'Techn. 
Vol.l. fee Sun), the apparent diameter of the fun 
never exceeds 32' 4/'} whence its radius never ex- 
ceeds 16' 23'' 30*' J the tangent whereof is about 
476,328 (iflmiftakenot)totheradius 100,000,000. 

As the faid tangent : to the faid radius : : fo half an 
inch : to 104.5)6 inches, and decimal parts. ^ 

According to this. 

If the focal length of a lens is I04;^5 inches and 
parts, it cannot colledt the fun’s rays to a lefs focus 
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at the time of his perigee than one inch in diameter* 
or half an inch radius. 

Fig. 2. 

The whole circle reprefcnts a well-center’d objedl- 
lens, whofe focal length is (as above calculated) 
1 04,-96 inches and paits (rather a little lefs, that the 
two images may be lure not to touch one another.) 
Let the two diameters d w, qf^ divide it into four 
quadrants, but the diameter q f muft be occult, or 
deiible. Let cw he ha>f an inch, and c v equal to 
it. Through v (and alfo thro’ w) let a chord-line 
be drawn parallel to the diameter dm, viz. hp. 
Thro’ the laid chord-lines bg^ and hp, and alfo thro’ 
the diameter d m, divide the lens into four parts. 

Fig. 3. 

Let the fhrait edge of the fruftum hvgq in the 
preceding figure be cemented faft to that of the fimi- 
lar fruftum h w pf of the fame lens, as they appear 
in this prefent Fig. 3. wherein, for the eafier under- 
ftanding the placing them, I have noted each fruftum 
with the fame letters it was noted withal in the pre- 
ceding Fig. 2. Having then with barm faftened a 
.white paper all over both fides of the lens I made 
for trial (which I did, not only to jfecure the cemented 
Joint from breaking, but to prevent the injury which 
the polifti might receive in cutting and grinding the 
edges) I deferibed a circle q m nj- oti center c, fit 
for the tube I had to put in it j and having made it 
round, and wafh’d it clean, after the edges were 
ground true, that nothing fandy might hurt the polifb, 
I foak’d it in clean water, till I could eafily take ofiT 
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the paper. I alfo, before I took off the paper, 
mark’d one end of eachfiufVum in the edge at ni 
and 72 , that if they fell afunder, they might be ce- 
mented together again the fame way. This model 
(made of a fpedracle-glafs about 12 or 13 inches fo- 
cus) gave me encouragement to try the following 
one, which I thought better. 

Fig. 4. 

I made my fecond model of the two middle ffuf- 
m c d hw mcddvg, of the lens Fig. 2. by 
cementing their edges, hwp^ S-> together, as they 
are placed in the prefent Fig. 4 fo the pole c of each 
part muft confequently be half an inch (fuppoling its 
focal length is about 104 inches) from the middle 
where c Hood in Fig. 2. viz, the pole of one fruf- 
tum where t?, and of the other where nv now ftands. 
1 left open at each pole a femicircular aperture r w y, 
svt^ about two thirds of an inch diameter, and co- 
ver’d all the reft of the circle axlkzo, to which I 
had cut it fit for the tube. The focus of the lens I 
made it of was about 3 feet. 

Note, The rays of red light in the two folar images 
will be next to one another in both thefe models, 
which, I, take it, will render the fun’s difk more 
eafy to be obfeived than the violet ones. This I 
m-ntion, becaufe the glafies in thefe two forts are 
fomewhat prifmatical, but moftly thofe of my firft 
model, which could therefore bear no great charge. 
Alfo the fruftiim on the right-hand of my firft mo- 
del renders the folar image at the focus on the left, 
and that on the left-hand renders it on the right : 
but it is not fo with the fecond model, or with the 
next contrivance, which is the beft, if well made. 

y 2 Fig. 
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In tliis the greateft difficulty confifts in getting two 
well-center’d object-glaffes, w'hofe focal lengths are 
equal ; for it is neceflary they fhould be fo, becaufe 
-they are to be combined with the fame convex eye- 
lens (common to them) at the fame diftance. ^ ^ is 
the diameter of a plain brafs plate^ which may be two 
inches and a half broad, or fomewhat lefs ; two fliort 
equal cylindric brafs tubes, », r r, muft be faftened 
thereon, with their centers f c, equidiftant from the 
center / of the plate, and diftant one inch from one 
another in the diameter a as the figure flieweth. 
In the tubes muft be put two equal objed-giafifes of 
the focal length of 104-5% inches, or rather fomewhat 
lefs, as aforelaid. Through the plate there muft be 
made in the middle of each tube a round aperture, 
*ni«. h.g^ rnox^ whofe diameters muft be proportion’d 
to ..the focal length of the eye-ilens, and not exceed the 
third .part thereof, left' the objecSt appear confufed. 

And iince it is fcarce poffible to center an objedl- 
lens to very good perfeftion, thofe in the two cylin- 
ders (tho’ put in by a good artift) may happen to ren- 
der the two folar images at too great a diftance from, 
or too near to one another. But this fault, if not 
too great, may be remedied, by turning one or both 
of the .lens’s a little way round 5 and then their cccen- 
Jric poles will by that means be brought nearer to, 
or further from, one another j and when they are 
once well plac’d, there €iould be a mark made in 
each -lens, and its ^linder j that df it is taken out to 
he wiped, it may be put in again the fame way. 
There fhould alfb be a different mark in one of 
6 the 
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the glaffes, that each may know its own cylinder. 
They muft both of them be very clofe all round to 
their refpedtive cylinders j otherwife one lens may 
Aide nearer to or further from the other ; whi. h if it 
fhould in the leaf!: degree, between the firff and fe- 
cond obiervation, all the labour would be loft. 

Either of thefe three parts of double lens’s may be 
combined with a convex eye-lens as ufual, and have 
a micrometer placed at the common focus. 

Such a double lens, of either fort, may be proved 
whether it is well compofed or not, without the 
trouble of combining it with its eye -lens ; by holding 
it in the fun’s rays, as one would a burning glaft, 
and applying a piece of white paper at its focus, 
where, I apprehend, the two folar images will appear 
as diftindt as when an eye-iens is applied, tho’ not fo 
large j and each of them one inch broad, if the fo- 
cal length is as above, i. e. almoft 104-5% inches. 

After the fame manner may the double objedl- 
mirror of a refledling telefcope for this ufe be proved. 

Fig. 6 . 

The circle bdhpmg is the circumference of.a con- 
cave mirror made of black glafs : it muft be very 
thick, that it may not fpring or bend with any thing 
that preffeth on it to keep it faft j for that may in- 
jure the concavity of it. 

The circle within it on the fame center c fheweth, 
that the concavity thereof muft not be continued 
quite home to the very edge of the mirror, but the 
little fpace between the two circles muft be ground 
very true on a plain. The prick’d lines muft not 
be drawn j they are only to indicate- where the poles 

v<w 
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v'w of the two fruftums muft be brought, after the 
mirror is diametrically bifedted. 

Let the concave iide be defended, by parting a 
paper all over it, and then let it be divided with a 
faw in the diameter dc m-, taking care that the faid 
diameter be in the middle of the kerf, which may 
be as broad as the fpace between the lines a o, eq. 
Let the afperities of the edges of both frufliums be 
ground otf^ that they may be very flrait after their 
being iawn. 

Fig. 7. 

Reprefents a thick round plate of brafs very plain, 
and equally thick all over, having lines drawn on it, 
as on Fig. 2. alfo one line on each lide of the diame- 
ter dm^ equidiftant from it, and parallel thereto. 
The diftance of thefe two lines ao, eq^ from one 
another equal to the kerf of the faw, which divided 
the mirror. The diameter of this plate muft be 
equal to that of the mirror before it was divided. 

On the under fide of the plate muft be two pins 
iaftened thereto, t /, their diameters equal to the kerf 
of the faw, that they may keep the two frurtums 
of the mirrar at the fame diftance from each other 
that they were bTore their divifion ; fo fiiall their 
circular edges be extended as far as the circumfe- 
rence of the plate, and their ftrait edges touch the 
Laid pins in the lines a 0, eq. 

The end of the tube muft be turn’d on the inlide 
exaftly to fit the plate and mirror, that they may 
not Hide any way, for that would fpoil the obferva- 
laons. 

In the diameter of the plate rs, on the points “U, w, 
diftant half an inch from the center of the plate, 

and 
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and a whole inch from each other, let a circle for 
the aperture of each fruftum, of a prop.r fize, ac- 
cording to the intended charge of the telefcope, be 
defcribed, and cut out. Alfo in the faid diameter, 
equidiftant from the center c, viz. at x and 2:, let 
there be a fcrew for each fruftum, to elevate it a 
little from the plate, as ftiall be needful. 

Let there be a ipring contrived to prefs on the 
backfide of the one fruftum ora againft the point “u, 
being the middle between the edge a 0, and the fcrew 
A?, to keep the fruftum clofe to the plate at the 
points a 0, and alfo clofe to the fcrew when it 
is fcrew’d in. Let the like be alfo done on the back 
of the other fruftum esq. 

I fay then, 

1. That before the two fcrews are put in at at, 
the two fruftums of the mirror will lie plain on the 
plate of brafs, and have one pole at c common to 
them, and, confequently, will colledt all rays, which, 
during their incidence, are parallel -to the axis of 
the tube to one common focus in the faid axis of 
the tube, juft as they would have done before the 
mirror was divided. 

2. But when the two fcrews x z are put in their 
places, and fcrew'd a little way through the brafs 
plate, they will lift the two fruftums free from the 
plate at their circular edges, viz. at r and j, while 
their ftrait edges, a 0, e are kept to touch the plate 
with both their ends (not in the middle, by reafon 
of the mirror’s concavity) by the preflure of the 
fprings, as was mention’d above. By this means the 
pole c of the fruftum ora will be removed from c 

toward 
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toward rj and likewlfe the pole c of the other fruf- 
tum esqht removed from c towards Sy more or lefs 
according to the quantity of the elevation of each 
fruftum % the fcrew that ralfeth it : fo that now there 
will appear at the focus two folar images j whereas 
there was but one, before the fcrews were put in. 

By moving the fcrews, the two folar images may 
be brought to any diftance from one another ; but 
care muft be taken not to raife one frufrum more 
than the other, and the two folar images muft almoft 
touch one another at the time of the perigee } other- 
wife it muft be better adjufted. 

This telefcope may be finiflied with a fmall el- 
liptical Ipecillum of black glafs, ground plain on its 
refledling fuiface, and a convex eje-lens, like that 
defcribed by J. Hadley, Efq; F. R. S. in PhV. Tranf, 
N® 3 yd. A micrometer may be contrived for it at 
the common focus, near the eye-lens. 

Such a double objeG-fpeculum would be capable 
of a vaft improvement, by combining it with a con- 
cave fpecillum, which would refledk the images thro’ 
a hole in the center c of the faid fpeculum to fall on 
a convex eye-lens, after the manner of our new fort 
of refledling telefcopes, was it not fcwr the difftculty of 
adapting fuch a micrometer to it as would exadtly 
me^ure minutes and feconds j for the eye-glalies of 
fuch having ufually a pretty large focal lengthy would 
bear much larger divifions on a micrometer, than 
Mr, Hadley’s with a fmall eye- glafs can do, tho’ 
their charges fhould be equal, or that of the former 
idid exceed. 

1 find that large objedt-glafles for telefropes-arenot 
commonly well center’d, with their poles in the very 

middle 
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middle “of them.^ I fent for two to London, both of 
which were faulty 5 I therefore return’d them, and 
had two fent me again, as eccenttic well nigh as the 
former ones. 

Harris’s Lexicon Techn. Vol. I. (fee Optics) gives 
a rule for centering optic-glafles ; but I think the foL 
lowing may be more fure and handy for a glais- 
grinder’s ufe, and foon tiy whethea: a convex lens is 
well center’d. 

Fig. 8. 

Reprefents a round plate, of brafs, conveniently 
thick, and well harden’d by hammering (were it not 
for the ruft, harden’d ftcel would be better), hav- 
ing many notches round it, one a little wider than 
that which is next to it, and number’d 1, 3 , 3, &c, 
in their proper order, each of them wider at the bot- 
tom than at the entrance. I fitted fuch a notch to 
the thickeft fide of one of the glafles I had from 
London, fo as the edge enter’d it but a little way, 
not half the depth thereof? but, on trying the op- 
pofite fide, it went in, the whole depth thereof and 
would have gone deeper, if the notch had been fo 
cut : I then grpund the lens narrower on that fide 
which was minncft, until I found it was at that 
4)kce as thick as where i firft try’d: it in the notch. 
After this manner I reduc’d the glaft to an equal 
ihicknefs on its four quarters, and then ground off 
from other places what was needful to bring it cir- 
cular. ■ I alfo took care, when I tried it in the notdi, 
that the lens fhould not be warmer on the one 
fide than on the other by grinding, but tamed till I 
thought it thomnghly .cold j and was aWb carefiil not 
to thruft it in Iwder on the one fide diaq on the 

Z oppofife 
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oppofite fide j for I could plainly obferve a difference- 
afterward, if I negleded to mind both thefe circumr 
fiances, or indeed either of them *. 


XXVII. ADefcriptm of a Contrivance for 
meafuring fmall Angles, hy Mr. John 
Dollond j cotntnunicated by Mr . J* Short, 
F.R.S. 

Sead May lo, y ET an oBjea-glafsV.oF anyeoHveni" 
i j ent focal length (vbeing truly ground 
and well center’d) be divided into two equd parts 
or figments, by cutting it firait through Ae center j 
and let 2c piece of machinery be fo contriv'd, as to 
hold thefi two figments in the fime pofltion to 
each other, as they ftood in before they were cut 
afundcr-i and- to be capable at the fame time of 
drawing them -to different diftanKS ftomithat po* 
fition, in the manner, as is reprefented in the figure. 

Each of thefe figments will form a difiindfc image 
ofany objea, to. which they are diredted.ji differing 
in nothing from that, which might have been made 
by the whole glafs before it was cut, except in bright- 
nefs. And while thefi figments^ are held in theh 
. original pofitiGn,.the images will coincide, "aisd become 
one Angle image as at 4rft but, dn ^proportion as 
, they 

i iiii nij i i i nw iy ' «M"0 i" ^iiii ^ m** - j.(--nrjjnn-fi -■ r tiT-'i.um ,i„. 

* Dr; Smith, in bk ComiiJete Syftena of Op tica, |«*ffl(hedin 
i5r3S, has defcribcd a very accorate and xcaj^.nwtiwi'afcienter- 

iBg objeS-glafTes, which was. always ufed by the late Mr, George 
from whom, the doctor, had it. 
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they Are drawa- off from that fituatlon, the ima^ 
will feparate more or lefs, according to the diftance 
they are drawn to. By this means the images erf 
two diiferent objeds, or of different parts of the fame 
objedt, not vo'y fer from each other, may be brought 
to a contaifl: or cokioidence at the focus ; and this 
coincidence may. be view’d to a very great nicety with 
a proper eye-glafs. 

The meafure of the angle fubtended by the two 
objedts, whofe images are thus brought to a coinci- 
dence, depends upon three things: Firft, a careful ob-^ 
fervation of the coincidence of the images : Secondly, 
an exadt meafure of the diflance, which the glafles are 
drawn out to from that fituation, which makes the image 
fingle: And, laftly, a true knowlege of the focal 
diftance of the glafs. How the angle is to be found 
from thefe meafures, and how it may likewife be 
come at, by viewing two land-objedfs at a convenient 
diftance, will be fhewn hereafter in the explanation 
of the figure. It is eafy to underftand, in the mean 
time, that the angle will be meafur’d with more 
accuracy, ii^ proportion to the length of the glafs, 
whidi is for that purpofe 5 but the difficulty of 
managing long telefcopes is no lefs apparent. There- 
fore- me naoft'pradticable method of ufing this micro- 
meter to advantage, is, to apply the divided objeS-glafs 
to the objeft-end of a leftedHng telefoope: for, as the 
apertures of thefe fort of telefcopes are large in pro- 
pc^tipn to their lengths, they will admit of very long 
glafifes } nor will the meafures be any way affedled by 
the metals or i^bfles, which the refleiftor is com- 
pofcd of : and ‘tfie au^erwHl be ftmnd in the fame 
manner, as -though, me images wore view’d with a 

Z a * fingle 
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fin^e eye-glafs, in the manner of a common reffadl*- 
ing aftronomical telefcopc j but with this advantage,, 
that, as the images will be exhibited larger and dif- 
tinder by the refleding telefcope > and as every part 
-thereof will be much more manageable than a long 
refrading telefcope; fo the contad or coincidence of 
the images will be more accurately obferv’d. 

It would be however unneceffary now, as well as 
improper, to fay much about the advantages of this 
method above thofe, which have hitherto- been put 
in pradice ; becaufe, as machine is now making 
for this purpofe, the experiments, which will fliortly 
be tried, will be more convincing, as well as more - 
intelligible, than , any thing that might be offer’d at. 
prefeat.. 


ExpUnatton of tbi Ftgurer 

The two femicircles reprefent the two fegments of'’ 
the.objed-glafs, whofe centera, (7 and Z) are drawn 
off. to the diftance CDy ^d the points B. are - 
two objeds, or, different parts of the fame objcd j . 
therefore the line^ A CG and.jBZ)G reprefent two • 
-rays that pafs thro’ the centers or .poles of the fegf 
ments, and arc 'therefore, not at all refraded, but go ■ 
lirait through to G, where they interfedj and G being 
the refpedive focus to the diflance of the objeds 
from the glafs, .the two images will coincide, at that 
point. It appears from thefigure, B : CD : : 

G ffi GE ; and from a,common proportion in optics, 
G H : G.,E ; : iZiS : E F. Therefore, ABiCDii 
DE \ EF}, F being the focus of- parallel rays ; .and 

confeqt^ntly 
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flonfequently the angles AEB and CRD are equal. 
That is, the angle fubtended by the diftance of the 
centers' of; the fegments from the diftance of the 
focus of parallel rays is equal to the angle fubtended 
by .the diftance between the objedts A and B from the . 
end of the telefeope. 

Letter to Sir Peter Thompfbnj 
Knt: F.RtS. containing Experiments on the 
Copper Springs in Wicklow in Ireland, and 
Qhfer^mtims thereon^ hy John Bond, M. ZX . 

SIR, 

Read May lo, XTpU may remember! had the fio^- 
*^53- j[ nouf of fpendlng an evening with 
you in June laft, and happen’d to mention a fpring 
in the county of Wicklow in Ireland, which was 
fuppofed to have the furprifing quality of changing - 
iron into copper. But your conftant love of truth, and 
ftrong averfion to vulgar, errors, made you doubt the 
fad, which, at that time, I wuld only afiirm on the 
report, which prevailed among the curious in that* 
county. You then propofed feveral jndicious que- 
ries, and feemed defirous of being further informed" 
concerning'it," which railed my curiofity to take the 
firft opportunity of' inquiring more particularly into' 
the foundation of that marvdlous account. 

Having foon afterwards occafion to go to Dublin, 
to the fpring,- which is from thence about’ 
thkty-dgl^t. -and ibade fever^.^ei^rimeijts'qn- 

the 
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thfi'wiatepi which I beg^ leave to prefetst^ 

youiwith, hfepmg^it m&y'afl^rdiyou fome fatisfadion' 
itt.eJ5iplainlng that procefs, of which you fo juftly 
doubted theaccount given % fome credulous authors, 
who miftook it fbr a reabtranfmutation j a ridiculous- 
dodrine, which deftroys tlie effential qualities of bo- 
■dieSj which were imprefled by the Great Creator oa 
all material fubfiances, in order to diftinguiih them 
ffoni each other, and therefore are intranfinutable. 

As the hUlory of. this difcovery has already been 
accurately related, in fev^al papers read before the 
Rb^bS’otnetJ^," of wliich you have-thfe hortotaf.ofbe- 
ing.a worthy member, Iftiall endeavour to avoid -re- 
petition, and confine myfelf to the chemical analyfi* 
of the water, which, I am told, has. been hitherto 
omitted. ^ 

This water- fiovfs .00111 a rich copper mme, and is 
of a -fharp aeiA«ta{fe, aUdili!^t4>lue<;olodr. It is re- 
ceived and , coHedted ini pits,’ wherein iron bars are 
put,.wbich|j s£tet lying in the water about three 
are intiFely comumed^- and at the bottom of 
the pits, a quaritity of copporj greater than that of 
the iron is found, in the . form of coarfe fand. This 
fad: is -confirmed by profitable experiments, often re- 
peated fince the difcovCTy, the honour of which is. 
due to Mr. Matthew JOhnAon, a worthy old gentle^. 

and on© Of? the proprietors of the mine, wlui^ 
fi'i0pFO|!Ofed‘this method ofcolleQing the copper. 

As tfcus efied'is certainty produced % feme adivc 
prindpje i® the what this 

fviiraple is, aindmehtbn partacukrty tihe experiments, 
which I made with this viewj that you may the b^-i; 
twXudge of the inferences deduced from them. 

^ Expmmmt 
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Experiment r. 

Into fomcj of t!bts water, taken ’out of the (ft ream 
above the pits where the iron baijs are placed, I, pour’d 
a fplution of an alkaline fait, whieh raifed a ilrolig 
effervofcence, and precipitated a l^ge -quantity. of a 
dark-brown fubftance, . . - 

XHorolhrp.. This experiment ftiew’d, that the wa- 
ter contain’d a ftrong acid, with a folution pf the 
ftibftknce precipitated. 

Experiment 2, 

I put fome aqua+'fortis, or fpirit of nitre, into fome 
water taken out of the fame place aijd obferved, 
that the ftrong acid hnmediatdy deftroy’d the blue 
colour. 

Cflrdlary. From this experiment we may con- 
clude,, that the fubftance, which was precipitated by 
the alkali, in the firft experiment, was fo perfeftly 
dilTolved by the acid fpirit in the fecond, as to tranf- 
mit all the. rays of light. 

* t 

'Bxperment^v 

Some ftnall iron nails put into this water ware im 
four minutes fo clofely cover’d with fome fubftance 
©f a semper ccdour, that, tifrilh neta^ifier -of half air 
inch focus, Ii could not diftem theirow throughrit. 
In that time the nailsigaised^our-grains. The water 
had the fame efteft on filver and tin, hnt not on gold. . 

‘ Co follary. The colour and inoreafe of weight were 
the. jidhefiqn Pf the pjtticles 

-petrate gold.. 

Experiment 
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Experiment 4 . 

In order to determine the quantity and quality of 
the matter in the water, I put two drachms of fmall 
iron nails into three ounces of it, and let them ftand 
twenty-four hours ; then examin’d, and found the fur- 
face of the water cover’d with a thick *3(cum, ‘like that 
of a chalybcat Spa. It loft the blue colour, and fliarp 
ivitriolic tafte. dt was-quite-traiifpafent, and at the bot- 
tom there was a quantity of a brown ponderous pow- 
der, which, when dried, weigh’d 14 grains. This 
powder, melted without any flux, produced i a grains 
.of pure copper. The nails .loft 8 grains m the water, 
and were, ’in ieveral places, covertd with a folld la- 
mina of pure copper. The water, in which the nails 
lay, after being filtrated and evaporated, afforded a 
green vitriol, which in every refpeft refembled fal 
Martis^ and produced the fame efifedts, when ^f- 
folved, and mix’d with any aftringent tindlure. 

Experiment f. 

From the fpring-water treated in the lame man- 
ner, I obtain’d a -blue vitriol, the bafis of wliich is 
copper. 

From all thefe experiments it appears, that a mi- 
■peral acid is the adive quality in this waters which 
being diffufed thro’ the copper ore, Unites itfelf wifh 
that metal, and fctfms a vitriol, which is diffolved 
by (he water, juid, ifeauto fitfpended in it, till it 
meets with iron in the pits, by which this acid is 
more ftroogly attracted than by the copper there- 
fore 
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fore it quits the copper, corrodes the iron, and changes 
it in‘o a vitriol, which is again diflblv’d, and cairied 
off in the ftream continually flowing from the pits j 
whilfl; the copper, deferted by the acid, falls, by its 
ipecific gravity, to the bottom of the pits. 

By this account it is evident, that this admirable 
procefs is a Ample precipitation of the copper, by 
means of the iron. Hence it has been improperly 
called a tranfmutation of iron into copper. But, left 
any difliculty fliould ftill remain, concerning the con* 
fumption of the large quantities of iron put into the 
pits, I fliall add the following obfervations, to fliew, 
that it is diffolved and carried off in the water, 

Obfermation t. The water in the pits is cover ’c 
with a thick fcum, occafion’d by the air bubbles con- 
ftantly rifing, and burfting on the furface j which is 
an evident fign of the folution of the iron. 

Ob/, 2. The iron is gradually confum'd in tht 
pits, and abounds with irregular depreffions, like ok 
iron : a flrong fymptom of its being corroded by ar 
acid. 

0 ^, 3, The chanel of the ftream running frotr 
the pits is furr’d with red oker, which, after betnj 
roafted in a ilrong fire, was attradted by the magnet 
As this oker is only found in the ftream below tht 
pits, if appears to be part of the iron diffolv’d in th( 
water. 

0 ^ 4.. The quantity of copper found in the pits 
after the iron difappears, is generally greater than tha 
of the iron when firfl: put in : for the proprietors af 
fured me, that fometimes a ton of iron will produce 
or rather precipitate, a tom and half of copper. 

A a Thi 
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Thw fad alone would be fufEcient tO' prove, tha« 
the iron is not converted into copper ; fince, accord- 
ing to Sir Ilaac Newton s table, the Ipeciiic gravity 
of copper is to that of iron as pooo to 

When I was at this fpring in Auguft laft, it raa 
at the rate of 1 2 ounces every fccond ; and by put- 
ting iron into the water of the ftream. running from 
the pits, I found, that every ounce contained three 
grains of copper. Hence Sy calculation it appears,. 
Slat 1 1^600 grains of copper are carried off every 
minute, and confequently 124.100 pounds Troy 
weight in a yeari.fuppofing the quantify and qimlity 
of the water to continue the fame. 

Hence we may eafily account for the death of the 
Efli, and other phaenomena in the river, which re- 
ceives this vitriolic ftream-. 

In a hot funny day,, when the water is exhaled, , 
the heapa-of melid, raifed out of the ore-pks, 'are co-i- 
yer.’d with a vitriolic efflorefcence : hence, in rainy 
weather^ the water appears like a fftong iblution b£ 
verd^rife. 

Whoever is defirous to imitate tfie procefs carried' 
cm in thefe pits, may readily gratify his curiolity,, 
by putting’ pieces of iron into ftrong folutions o£ ' 
rktiol. 

It is axommon experiment, to (tinge polrfliy-. iron; 

nibbkg it with Roman, vitriol j which depends^, 
on the eaufe-befoEe-mention’d.; viz. the acid Hi die 
wtriol peiietsates the -won, aiid'l6aive8''liie ©^er on: 
rile fui&Ge*. k aife taien notice of 

fey tfaate^cellcnt-Cheifeiftpatid tdeferoted philofopher,, 
Mr. jBoyle, who calls it o, jympetbetic 

As. 
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As- foon as the attradion between the cepper and 
Ihe acid ceafes, the mutual attradion between the 
minute particles of the metal prevails, fo as to form 
large folid maffes at the bottom of the pits, nineteen 
twentieths of which are pure copper. Thefe folid 
malTes are partly occafion’d. by the preffure of the 
incumbent heap of granulated copper, conftantly in.- 
creafmg. 

Hence we fee, tliat the art of eliaying, or fepa* 
rating metals from their ores, chiefly conlifts in eva- 
porating an acid, which prevents the mutual attrac- 
tion of the metallic particles : for when the acid is 
driven oflf by the violence of fire,, the particles fall 
into their proper fphere of attradion, and alfume a 
folid form. 

From what has been offer’d op the theory of this ad- 
mirable procefs, feveral pradical hints may be taken 
to render fuch fprings more profitable ; and perhaps 
an eafier method may be difeover’d of feparating cop- 
per from its ore, by precipitation, than by calcina- 
tion. But fuch improvements I refer to thofe more 
converfant in the pradice of metallurgy. 

Having, Ihcpe, given a fatisfadory account of the 
effeds of this water on iron, and proved, that it is owing 
to a ftrong mineral add; whiendt contains, I Ihould 
next inquire into the fource of this acid j but am an- 
ticipated in that conjectural research by many inqui- 
fitive gentlemen, who have penetrated deeper into tlie 
bowels of the earth, and dneover’d, or rather taken 
for granted, a vague acid, which, they fay, is dif- 
fufed thro* the whole mineral kingdom, and being 
unit^ with different mineral fubftances, forms vitriols 
©f different kmds. This hypothefis appear^ the more 

z- ptobablc^ 
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probable, fince it is allow’d by modern chemifls, 
that all acid fpiiits, tho’ extracted from different mi- 
nerals, produce the fame efibcfts, and confequently 
are of the fame nature, the fpirit of fea fait only ex- 
cepted, which alone diffolves gold» 

Since vafl quantities of fulphur are found in this- 
mine, mix’d with the copper-ore, it is probable, that- 
the acid of the fulphur is attradied by the copper, and" 
formed into a- vitriol, which is afterwards diffolved, 
by the water. 

A farther inquiry into the origin of this acid, I 
leave to thofe curious gentlemen, who have folv’d' 
the phgenomena of volcano’s, earthquakes, hot-fprings, 
Sfc. from its effedts-. 

The ingenious Dr. Robinfbn has lately illuflrated' 
this dodlrine of acids *, by proving, that an acid and 
light are the fame thing r for he infers, from Sir Ifaac* 
Newton’s philofophy, that whatever attrads, or is; 
much attraded, is light therefore an acid is light. 

This fpring perhaps is as remarkable for its medi- 
cinal as its metallic qualitiesk Tho’ phyficians gene- 
rally reckon copper taken internally poifonous, yef 
the miners and other people drink this water fre- 
quently, without any ill coniequences; Ifpurges and' 
vomits feverely, and is become their fpecific in feve- 
ral difeales, particularly in cutaneous eruptions, arifihg ■ 
either from an alkaline acrimony in the blood, which 
fbmuiates the fenfibie extremities of the cutaneous ar- 
toaes, and occafions-a puftule, or frofaathe irritiation of 
ififedS’ lodg’d in the fMnj both- which* caqfes may be 
. i- ' ' -1 - . ■ removed' 

'T- *■“ - /v " ' ' ' — 'r!"** 

» See'his Effay on the OperfticTnj of Medicines, 
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'emoved by the ftrong acid in this water. It is an 
sxcellent detergent for fcdrbutic ulcers, as Hoffman 
juftly obferves. It has already perform’d feveral re- 
markable cures of this kind. I have often recom- 
mended it in fuch cafes with fuccefs, join’d with pro- 
per internal medicines j. for I am no friend to fpe- 
cifics. 

How far the fuccefs cf praftice of the miners, who 
drink it frequently, may be depended on, longer ex- 
perience muft determine, Certainly, a gieat allow- 
ance muft be made for the flrongth of their conflitu- 
tions, and the infenfibility of their nerves, conftantly 
expofed' to the noxious fleams of damp pits. I never 
ventur’d to preferibe it internally 5 and as the maferia< 
medica affords vomits and purges of a more innocent 
kind, I think it in. that refpeft unnecefTary. I have 
reafon to imaginei from the effedls, which this water- 
had on fome earth-worms, that it is a very powerful 
anthelminthic, if cautioufly given. 

Some frefli filings of iron, put in this water, foon 
precipitate all the copper; and make it a flrong and 
agreeable chalybeat. Hence it may be us’d as a fub- 
flitute to Spa- water, whbfh virtue depends on the 
iron. Some- prepared filings of iron remain’d- eight- 
days in this water- j without producing the leaft al- 
teration. Hence it appears, that this medicine edn 
have but a weak efied, if any at all, in abforbing 
acids in the firfl paffages. ' 

Thus having communicated all, that at prefentoc- 
curr’d to , relating' to this fpring j if thefe obferva- 
tions rend®r»the hifloryof it more peifcdl, andintlie 
leaft 'Conttlbnc^'i^oi'grttfify-f* tfiaf !laudabl^‘ cuHoiity, 
which you always' fhoWj "iii ‘removing prejudices, 

redifying- 
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r&Sfej^g milbdsjesj'.aiidiencoura^g evferybrmch'of" 
ufeM' fanowle^i. I ihail think my time well em- 
ployfdfm this-inquityj which, had- its rife from your 
hiftnadive converfaticai. I am* with tire higheft re-' 
fped* 

london, April 15, 

J75J- 

, John* Bond, 


S I R, 

Your moft obedient, and 
mofr humble fervant. 


XXIX. ^ LttUn from Dr* Bevk oo Mr. 
James Short, F.R.S. concerning Mr, Gaf- 
coigneV Invention of the Micrometer. 

Dear Sir, 

ReadMajr.17, A, LTHO 0 GH Mf.' Towuley, in 
xSk. hisdetter to Dr.Croon^ printed in 
the.' Ibihjophkal. Tranf&dikm^ 25, p, 457^ has 
fufiicientlyj made appear, that the invention of the' 
miaromcter was Mr, GafoM^e's, and that he applied 
it to. naeafuring fmall angles in the heavens, and for 
fettling. the .mooB^s parallax, long before Mefrieurs 
AnzoiJtaBd -Picard thou^tof anyfuch matters} yet» 
the French aftronomers at eyery^tum fr» 
it to, thefe. t^k countrymeis, without' mudi as 
once meottoningit^ Gafcoigne^ 

Nofooner had,S&e lsitovDr..Deihamrefr^^ the 
application oftelefropic fights to quadrants to its true' 
authoc Mr.-Gafeoigney than M< de bHitoy never* 

made..^ doflor any reply on that h«id, took occa>i. 

fion, 
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.€on, In the memoirs of the Royal Academy ©f 
Sciences for 1717,- to afcribe this contrivance of the 
micrometer to M. Auzout, in conjunction with M. 
Picard ; alleging, for proof, an extract of a letter, 
dated Dec. 28, 1 666, from M. Auzout to M. Olden- 
burg, and printed in Phil. ^ranf. N® 2r. Several 
others have fince copied M. de la Hire’s aflertion, 
and laft of all, M. Bouguer, in the memoirs of the 
Royal Academy of Sciences for 1748, lately pub- 
lish’d,, wherein he defcribes an inftrument, which he 
calls an heliometer ; the contrivance whereof feeiHs 
in every refped the fame as that fertt about ten )rears 
ago to the Royal Society, by Servington Savery, Efqj, 

I have now before me the copy of a letter of Mr. 
©afcoigne tO’ Mr. Oughtred, which I made myfelf 
ftom the original, written in 1640-1 j which original 
"Was ih the polTeffion of the late William Jones, Efq; 
F. R. S. and is now in. the .library .of the right 
honourable the Earl of Macclesfield. It confifts of 
feveral^fheets of paper, all about his invention for 
meafuring fmall angles to feconds} where he not 
only gives the geometrical and optical principles .ttf his 
contrivance,, and. the conftruftion of the inihument, 
but-alfo a feries of obfervarions taken 

with ;; fame of which l Ihatt tranfcribe.. 

1-640 Aug. f. Jupiteris. diameter 5 ; o < « 

MarsV . ; . o 3a 

Dec. 24^ Mars’s . , ,0 

Venus’s- ;. ; ..o 

1 ^ 4 ^ Aag, BxMmxu 17 

Sept^-»9/ i' ' •* -iSM' ' 
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1^40 oa. 9 1 . . i6 36 h. 8 w. 

10 . • . 1(5 3(j 

J7 . . . ij 38 h. 7 jf>, m, 

29 • • • - (I ? 4 ^ 

30 . . • 15 43 

. ' * • • 49 


Thefe may fuffiqe to prove, that Mr. Gafcoigne’s 
micrometer was irot a mere thing in embryo, but 
brought to a good degi'ee of perfedion above 40 years 
before that of the French gentlemen was ever fq much 
as fneritioii’d. Itanaj y> • •< 

. . i . S I R,'<' ■ ‘ ' 

•Red-lion ftreet, Cletfewwell, Your very humble fervant, 
May 10, 1753. 

•> t > i* iTi , 


: J; 


XXX. phfervatiqns of the T^ranft of Mercury 
. tb& .SiM^ May 6 -, *75^ ; 4 )^ J* 


Read May 17, r |‘ A JJE inftrument prepared for thefe 
X obfemtions was a refleding tele- 
fcope, of two feet focal length, of the Gregorian 
f(±ni; magnifying about '6y times, and’fo conftru(ded 
feits machinery as to move in a pl^ne parallel to the 
horizon, and alfo, when required^ to move in a plane 
paraHeito the-equator.* This"tetefc6pe had two eye- 
pieces, _ each a combination of two glalTes, -viz. one 
eye-pitee for the horizontal motion, with wires at 
right angles to one Mother, the fyires being between 

the 
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the glaffes, and one of the wires placed parallel to the 
horizon, and confequently the other was vertical j the 
other eye-piece was alfo a combination of two gkifles, 
and adapted to a micrometer, the glaffes being placed 
between the wires of the micrometer and the eye of 
the obferver, and was to be ufed when the telefcope 
moved in a plane parallel to the equator. 

Mr. Short’s houfe, in Surry-ftreet, being fo fitu- 
ated as not to fee the fun at riling, the Rev. Dr. 
Birch, Secretary of the Royal Society, was pleafed to 
allow us the ufe of his leads on his houfe in Norfolk- 
ftreet, from whence we ihould be enabled to fee the 
fun foon after he rofe. We chofe the dodlor’s leads, 
that we might not be far from Mr. Short’s clock, 
which was eafily within call, in order to compare a 
fecond-watch, which we made ufe of, with the clock, 
at every obfervation. 

About half an hour after 4, o’ clock in the morn- 
ing of the 6th of May, Dr. Bevis and Mr^ Short went 
to Dr. Birch’s houfe, where the following obferva- 
tions were taken with the above refledling telefcope 
moving parallel to the horizon, and the eye-piece 
with the wires at right angles j Dr. Bevis obferving, 
and Mr. Short writing down the times. 

By Mr. Short’s clock, 

h ' ^ I. 

5 20 zy O upper limb at the horizontal wire. 

30 29 O preceding limb at the vertical wire. 

Z2 P center at the vertical wire. 

za 33 ^ center at the horizontal wire. 

23 I p O fubfequent limb at the vertical wire. 

4 o © under limb at the horizontal wire. 

B b 11 
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By Mr. Short’s clockk 

» ff IL 

2 f 24, ® Upper limb at the horizorital wife. 

2f 27 © preceding limb at the vertical Wirt, 

27 f| center at the vertictfl fine. 

27 34. ^ center at the horizontal wire. 

28 lyf ® fisbfequent: limb at the vertical wire, 
2p 0-5 O lower limb at the horizontarl wire, 

III, 

31 4f © upper limb at the hcMrteontal wire, 

31 f fi © preceding limb at the vertical -wire. 

33 32 ^ center at the vertical wire. 

33 f2t 1? center at the horizoiital wire. 

34, 47 ©Tubfequent limb at the preceding wire, 
20i © under limb at the “horizontal wire, 
IT. 

44f © upper limb aMhe upper wire; 

3654 O' preceding limb at’ the vertical’ wire, 
3.8 2p center at the vertical wire. 

38 494 ^ center at the horizontal wire. 

39 4ff 0 fubfequent limb at the vertical wire. 

40 1 8 o under limb at the horizontal wire. 

V. 

41 8 © upper limb at the horizontal wire, 

41 2 f 0 preceding limb at the vertical wire, 

42 574 center at the vertical wire. 

43 13 center at the horszontal-wire. 

44 1 ti O fubfiiquent limb at the vertical wire. 
44 39 ©'utider hmb !at ibe iiofizontal wire. 

VI. 

47 45 » © upper limb at ^he horizontal wire. 
47 52t © preceding limb at” the vertical wire. 


5 



C >9S ] 

By Mr. Short s dock. 

S r It 

y 45) 23 ^ center &t tlie vertical virlre. 

49 y 2 ^ center at the horizontal wire. 

50 f3t ® fubfequent limb at the vertical wire. 

5 1 ip O under linab at the horizontal wire. 

VII. 

fS 44I ^ -tipper liinb at the horizontal wire, 
if fit ® preceding limb at the vertical wire. 
57 iPt ^ center at the vertical wire. 

48 5 center at tlie horizontal wire. 
y8 44 © jfubfequent limb at the vertical .virire. 
JP J ® under tlipab 5it .the horizontal wire. 

VIII. 

,<5 I ap © tipper limb at the horizontal wire. 

,1 37* © preceding limb at the vertical wire. 

3 4 jg center at the vertical wire. 

3 3 at g center at the horizontal wire. 

.4 3.14 © fubfequent limb at the vertical wire. 
4 . 5 '^ © under limb at the horizontal wire. 

IX. 

5 3it ® upper, limb at the 'horizontal wire. 
f 3 Pi ® preceding limb at the vertical wire. 
7 5 g center at the vertical wire. 

7 334-g center .at the horizontal, wire. 

8 33 © fubfequent limb at the vertical wire, 
p If® under limb at the horizontal wire, 

13 - 4 Ji ® upper lipb,at t^e hp}:.i?joi3tal-wire. 
^3 4*7 ® preceding limb at the v^ti^cal wire. 
B b 2 


i 
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By Mr. Short’s clock. 

h ^ If 

^15 8 center at the vertical wire. 

15 4J 5 center at the horizontal wire. 
i<> 39 O fubfequent limb at the vertical wire.. 

17 8t ® under limb at the horizontal wire. 

XI. 

j8 17 ® upper limb at the horizontal wire, 

18 22f © preceding limb at the vertical wire, 
jp /j4-j 5 center at the vertical wire. 

20 I7f center at the horizontal wire. 

2 r 17 O fubfequent limb at the vertical wire. 

2 r 44t O under limb at the horizontal wire. 

About half an hour after d, Dr. Bevis and Mr. 
Short went to Mr. Short’s houfe, the fiin then fliining 
into his windows, in order to be near the clock,, 
where the following obfervations were made in the 
fame manner as before,. Dr. Bevis obferving, and Mr,. 
Short writing down tiie times, in the prefence of the 
right honourable James Earl of Morton, a fellow of 
this Society. 


By Mr. Short’s clock. 

XU, 

i / // 

7 132 © Upper limb at the horizontar wife.. 

• 1 43i © preceding limb at the vertical wire. 

2 50 center at the vertical wire. 

3 244 V- center at the horizontal wire. 

4 3P 0 fubfequent Krnb at the vertical wire. 

4 77 © under limb at the horizontal wire. 

XIII 
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By Mr. Short’s clock. 

xm. 

Il ! It 

7 <S 3 ft ® tipper limb at the horizontal wire. 

6 4it ® preceding limb at the vertical wire. 

7 4ft ^ center at tl|e vertical wire. 

8 aSt ^ center at the horizontal wire. 

5> 35t ® lubfequent limb at the vertical wire, 
lo ot ® fubfequent limb at the horizontal wire. 

The telefcope, which hitherto moved parallel to 
the horizon, was now altered, to move parallel to 
the equator, and the eye-piece with the micrometer 
was applied, about half an hour after feven o’ clock, 
Mr. Short obferving, and Dr.Bevis writing down the 
times of obfervation. 

h t ir 

7 3 ^ 33 dhlance between the center of ^ and O’s 
under limb = 19 rev. 6 parts of the mi- 
crometer. 

5^ yf ©’s preceding limb at the horary wire. 

3(S 56t 5 center at the horary wire. 

37 fS ^ center dillant from the ©’^ upper limb 
= 34 rev. 14 parts. 

41 33, ©’s preceding limb at the horary wire. 

42 2 if y center at the horwy wire. 

43 21 ?? center diAant from the © upper limb 

= 34 rev. Z3 parts. 

44 34 © preceding limb at the horary wire. 

4 jr 2 if. ?? center at the horary wire. At the fame 
time S diftance from © upper limb » 
34 rev. 29 parts* 
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h f n 

8 4 © preceding jimb at the horary wire. 

5 7^ center at the horary wire. At the fame 

time diftance from © upper limb » 
35 rev. 2^ parts* 

6 37t ® fttblequent limb at t^e horary wire. 

1 6 ® preceding^ limb at the horary wire* 

17 6 V ctenter atthehorai;y wire. At the fame 

time V ^ftance from © upper iimb = 
36 rev. ly parts. 

:i6 . ©/ub&qftaat lknbat the hpr-ary whe. 

4'4 If ©preceding 'limb atthe horary wire, 

44 Sff ^ center ■at the horary Wire. Preferitly 
after diftance from © ufppdr limb ws 
37rev. 28 parts. 

4d 14 © fubfequent limb at the horary wire. 

The iun’s damefier perpendicular to the equator 
was taken in the micrometer of 4 he refleding tele- 
fcope at-yh 25', and found to'be ss ,^3 rev. 13‘parts, 

Thp fun’s dianieter perpendicular to the equator 
was taken in the tnicrometer of the 1 2 foot refraft- 
ing .telefcope (which belonged to the late Mr. Gra- 
haih) at 'i^out half ^n hour after p o’<Slock, and 
found to be‘cqital’to rev. 'r4 parts, « 3 1' 

NoU, The refldStoir’s ‘micfotneief lias 3 f parts in 
••imerisToIutibn?t>f?the fe»^-j »iBiid'the mOT^or’s 
'ihie^omcfer hasi37.parts in dooreyol«tfon of the 
fcrew. 


Mr. 
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Mr. Short obfervcd the laft internal contaii: of mer- 
cwry with tl^ fujn, witih ^ four ^oqt focal length re- 
fleftor, magoifying about I35|b?5ies, lo^ j' j" by 
ihe jcjloc^, TOcertaan to z-or 3"; .ar^d ,^e total egrefs 
at I oh 7* 4z''' by die ,Glock. ; , uncertain to y ^ <>f, 
jhe air then undulating thro’ thin clouds. 

©r. Bevis obferved the -laft internal cont^d: with a 
ftwo foot focal length refleder, magnifying'' about dy 
times, at loh y', and the total egrefs at loh y' 38", 
,by the, clock. 

Mr. Siffou, at Beaufort-Buildings in the Strand, ob- 
ferved the total egrela at loh y' 43'', -by Mf*. Short’s 
clock, thro’ a five foot refrading telefcope. 

Mr. Bird, at, his houfe.ifi Y<?rk-'BuiIdings„pbi^rved 
.the,laft}ii|<5ernal$:<?f>t%d|^t^i.t)h 4/ y^'i^andjihe tpta^ 

.egre&,at loh .,7' ,43", .Ijj.Mt. ,.^ hort’s,(?)o5k» -a 

nine •inch -focal length .re%dor. 

,Mr. Smeatpn in .Fiuri)iivars--Ii|n>C9prt, jl^lolboEn, 
obferved the total egrefs at loh 8' 30", by I^r.Sjjort’s 

clock, thro’ a fix foot refratling telefcope. He 

fufpeds his time fome feconds too late, a clond hav- 
ing juft paffed oif the fun, when he perceived Mer- 
cury was gone. 

Mr. Canton, in Spital-fquare, obferved the total 
egrefs at loh 8' 12", mean time, thro’ a refleding 
telefcope, three feet focal length. 

Mr. ^lort's houfe in Surrey-ftreet is of time 
weft of the royal obfervatory at Greenwich. 

iV. B. Mr. Short’s clock, by which thefe obferva- 
tions were made, was found to be a 8'' flower 
than mean time; but, forrnore fatisfaction, here 
, are the fun’s paffages over the meridian, taken 
by the tranlitory. 
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MaJ' 7 j Sun’s preceding limb palTed the h / u 

meridian at - - H 38 

Subfequent limb pafied the mer. ii 56 fit 
May' 8, Sun’s preceding limb palTed the 

meridian, at - - il 34,t 

Subfequent limb palled the me- 
ridian, at - - II 55 47t 

AT. B\ This clock, by repeated obfervations, was 
' not fdtmd to have varied above fince the 22 pf 
- February kll to the day of obfervation. ’ 

Tn the obfervatory of the right honourable the Earl 
of- Macclesfield, at Shirburn-Caftle in Oxfordlhire, 
the' total egrels was obferved at 8’ ii", apparent 
time. Latitude of Shirburn-Caftle is yi® 39' ay", 
ahd’ its'lohgitude is 4' o" of time, weft of Greenwich 
obfervatory.' 


XXXI. 
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XXXII. An Account of a Treatife, prefmted 
to the Royal Society, intituled^ “ Letters 
concerning Eledricity; in which the 
“ lateft Difcoveries upon this Subjed, and 
“ the .Confequences which may be de- 
“ duced from them, are examined ; by 
“ the Abbe Nollet^ Member of the Royal 
Academy of Sciences of Parity Fellow 
“ of the Royal Society, of the Inftitute of 
“ Bologna^ 8cc.’* extraBed and tranjlated 
from the French, bj Mr. William Watfon, 
F. R. S. 

Read May 17 , he work before us contains 261 
^ 7 SS’ pages in i 2 mo, exclulive of the 

preface, and four copper plates, reprefenting feven- 
teen figures. 

This treatife is the produdion of a great mafter 
upon the fubjed of eledricity ; he has already pub- 
Hthed two volumes exprefsiy thereupon, befides feve- 
ral memoirs among the works of the Royal Academy 
of Sciences at Paris. For feveral years he has done 
me the honour of being my coirefpondent, and 1 
have communicated feveral valuable papers from him 
to the Royal Society. 

The difcoveries made in the fummer of the yeai 
1752 will make it memorable in the hiftory of eleC' 
tricky. Thefe have opened a new field to philofo- 

C c phers, 
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phers, and have given them room to hope, that what 
they have learned before in their mufeums, they may 
apply, with more propriety than they hitherto could 
have done, in illuflrating the nature and efFeds of 
thunder ; a phaenomenon hitherto almoft inacceflible 
to their inquiries. 

But to make the moft certain advantage of thefe 
new difcoveries, we fliould confine ourfelves to fads ; 
and if we do draw confequences jfrom them, they 
fhould be immediate and neceffary ones ; for, when- 
ever our difcoveries feem to promife to be ufeful and 
important, we are apt to hope and expect great fuc- 
cefs from them : we muft therefore be careful to re- 
ftrain our imagination, or we fiiall fall into error. 

Thefe confiderations have induced our author to 
examine with care, what may truly be concluded 
from the experiments propofed by Mr. Franklin of 
Philadelphia, and lince 'carried into execution in 
France, and elfewhere, in relation to the electricity 
of the clouds during a ftorm j by weighing every cir- 
cumftance, and comparing the greatnefs of the ef- 
fects, which have been had in view, with the more 
than apparent infufiiciency of the means, which have 
been employed to produce them. He thinks, he fees 
clearly, that the confidering the electrifation of pointed 
bodies as a proof of leflening the matter of thunder, 
is abufing a real difeovery to flatter ourfelves with a 
vain hope j and it is chiefly to diflipate this error, if 
it yet fubfifts, that determined our author to print, 
in the work b^rc us, fome reflexions, which he had 
made at firft only for himfelf, and a few peribns, to 
whom he was delirous of communicating his opinion. 

Mr, 
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Mr. Franklin’s treatife upon electricity contains a 
great many very curious experiments ; but the de- 
ductions from them being dilFerent from thofe, which 
the Abb6 Nollet has given upon the fame fubjects, it 
might be imagined, if he were filent upon this head, 
that he had given up his former opinions. The ho- 
nour, which the Royal Academy of Sciences has done 
them, in publifhing them in their Memoirs, and the 
kind rece^ion, which the public has given them, has 
obliged him to re-examine thefe opinions, and to un- 
dertake their defence j more efpecially as he fees, that 
he has powerful reafons to fupport them. This has 
alfo been a motive for the prefent publication, which 
our author is defirous fliould be confidered, lefs as a 
criticifm upon Mr. Franklin’s doctrine, than as a de- 
fence of his own. 

In fome parts of thefe letters, our author mentions 
an electricity, which is very often, and perhaps al- 
ways, in our atmofphere, when there is no appear- 
ance of thunder. He fpeaks of this, as if he only 
fuipected it, and, in a manner, as if it wanted con- 
firmation. He was then unacquainted with fome 
decifive experiments made upon this fubject by Dr. 
le Monnier at St. Germain- en-laye, and which have 
been juft publiffied. He now confiders, as a thing 
certain, that electricity is a very common meteor, 
which may manifeft itfelf, when the weather is moft 

ferene j 




* In a memoir read to the Royal Academy of Sciences at Parfe- 
Kov. 15, 175*. 

Cc H 
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ferene j and that thunder is, ftrictly fpeaking, only 
one of its modifications, which renders it more fenfi- 
ble to us. 

The Abbe Nol let’s treatife contains nine letters ; 
fix of which are addrefied to Mr. Franklin, one to 
Mademoifelle Ardinghelli, who, when only fixteen 
years old, tranflated Dr. Hales’s treatife of Haema- 
fiatics into Italian, and added thereto fome -very in- 
genious remarks ; one to Mr. Jallabert of Geneva, 
■and one to Mr. Boze of Wittemberg : To thefe are 
added fome experiments in eledripity, made in fup- 
port of opinions, laid down in this work, in the pre- 
' fence of Meffieurs Bouguer, de Montigny, de Court!- 
vron, d’Alembert, and le Roi, who were appointed 
by the Royal Academy of Sciences for that purpofe. 

In the firft letter our author gives his correfpond- 
ent Mademoifelle Ardinghelli an account of the dif- 
coveriesineleftricityin the year lyyz j among which 
he takes particular notice of the experiment made on 
•May 10, at Marly-la- ville, in confequence of Mr. 
Franklin’s hypothefis j wherein pointed non-ele£trics, 
fupported by eledrics per Je^ gave manifeft figns of 
eledricity during a thunder- ftorm. This experiment, 
in the letters to Mr. CoUinfon, Mr. Franklin had 
propofed, but, as far as may be judged, had not then 
carried into execution. The experiment of Marly- 
k-ville was. foon after verified by Dr. le Monnkr at 
St. Germain-en-laye, who found further, firft, that 
the like effeds were produced, whether the iron rods 
were pointed, ortiotj and that it was indifferent, 
whether their pofition was, horizontal, or not. Se- 
condly, that thunder eledrifed not only iron, but alfo 

wood. 
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wood, living bodies, and other eledlrifable fubftances. 
Thirdly, that it was not abfolutely neceffaiy to place 
thefe bodies at the tops of buildings j and that it was 
fufHcient for them to be placed about four feet from 
the ground in an open fitaation, and at fome di- 
ftance from large buildings. Fourthly, that bodies 
eledrifed in this manner produced the like pheno- 
mena with thofe eledlrifed by glafs after the ufual 
manner. It was afterwards difcovered, that electrifa- 
ble bodies, thus difpofed in open air, were fometimes 
eledtrifed under thick clouds, but without thunder, 
lightning, or even without rain or hail. 

The Abbe Nollet recommends, that thele experi- 
ments fliould be made with circura/pedlion, as lie 
has been informed by letters from Florence and Bot 
logna, that thofe, who have made them there, have 
had their curiolity more than fatisfied by the violent 
Blocks, which they have fuBained, in drawing off 
the fparks from an iron bar electrifed by thunder. 
One of thefe in particular fays, that once, as he was 
endeavouring to faften a fmall chain, with a copper 
ball at one of its extremities, to a great chain, which 
communicated with the bar at the top of the build- 
ing, in order to draw off the electrical Iparks by 
means of the ofcillations of this ball, there came a 
flafli of lightning, which he did not fee, but which 
affected the chain with a noife like wild-fire. At 
that inftant, the electricity communicated itfelf to the 
chain of the copper-ball, and gave the obferver fc 
violent a commotion, that the ball fell out of his 
hands, and he was ftruck backwards four or five 
paces. He never had been fo much Ihocked ty th< 
experiment of Leyden. 

From 
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From the experiment at Marly-k-ville, and thofe 
which have been made fince, have been drawn two 
confequences j one, that the matter of thunder, and 
that of electricity, are one and the fame : the other, 
that, by the means of pointed iron rods, one might, 
without its doing any harm, draw off all the fulmi- 
nating matter from a ftormy cloud. But our author 
has fhewn, that bodies being pointed are not abfo- 
lutely neceffary j and is delirous, we fliould not too 
haftily believe, that mifchiefs arifing from thunder 
may be averted by the apparatus propofed. He 
thinks the means vaftly too fmall for the greatnefs 
of the caufe. 

Our author’s firlf letter to Mr. Franklin is an in- 
troduction to the five fubfequent ones. 

The fecond letter treats of the nature of the elec- 
tric matter. In this its analogy with fire is confi- 
dered and proved and our author takes iwrtice, that 
Mr. Franklin, he imagines, who has certainly made 
fome important difcoveries into the properties of 
electricity, cannot but be diffatisfied with the editors 
of his work, for pubUfhing, “ that he exhibited to 
our confideration an invifible fubtil matter, difle- 
“ minated throughout all nature, &c. which had hi- 
therto elfcaped our obfervations.” The latter part 
of which aflertion is not firictly truej as the confin- 
ing the matter of fire, and that of electricity, to be 
one and the lame, is a fundamental princifde of 
what both the Abbi^ Nollet and myfelf formerly pub- 
lilhed upon this fuhject. 

The third letter to Mr, Franklin contains feveral 
proofs, that glals k not impermeable to the electric 

matter* 
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matter. Some of the experiments of our author up- 
on this fubject I heretofore did myfelf the honour to 
lay before you ) and they are in my opinion fully con- 
olufive. 

The fourth letter to Mr. Franklin relates to feve- 
veral phacnomena of the experiment of Leyden. In 
this letter it is examined, whether the effects of this 
experiment proceed from the glafs phial, or from the 
non-electrics contained therein j and experiments are 
produced to prove, that the power of giving a fhock 
in an electrifed phial of water, proceeds from the 
water in the phial, and not from the phial itfelf, as 
Mr. Franklin imagines. In this letter likewife is an 
examination of Mr. Franklin’s opinion, that, in the 
charged phial, as much fire as is received by one of 
its furfaces is loft by the other. 

The fifth letter to Mr. Franklin is in relation to the 
power of pointed non-eledtric bodies drawing off and 
throwing off electrical fire, at a much greater diftance 
than obtufe bodies do of the fame kind. Our author 
thinks, that Mr. Franklin has attributed more power 
to pointed bodies, than, upon experiment he finds to 
be true. 

The fixth letter to Mr. Franklin is upon the ana- 
logy of thunder with eleCtricity. This is a faCt at pre- 
fent fo well eftablifhed, as to admit of no doubt. 
But our author cannot agree with Mr. Franklin in his 
opinion, “ that thunder is at prefent in the power of 
men, and that we are able to difiSpate it at our 
** pleafure : that an iron rod (fuch a one as Mr, 
Franklin has directed, and fuch a one as has been 
“ made ufe of) is fufikientto difcharge of all its fire 
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“ a ftormy cloud againft which it is diredled.*’ For 
his part, he confeffes, that he cannot believe it j firft, 
becaufe he fees too great a difproportion between the 
cfFedt and the cauie : fecondly, becaufe the principle, 
which is given us to fupport this opinion, is not fuf- 
jficiently eftablifhed. He can hardly think, that the 
fulminating matter, contained in a cloud, capable of 
covering a great city, can be drawn off in a few mi- 
nutes by a pointed bar, as thick as your finger. If 
even a number of thefe placed upon the tops of emi- 
nencies were only neceflary to prevent the effedts of 
thunder, would not the vanes and crolTes at the tops 
of our fteeples have been fufficient to procure us this 
advantage? Thele buildings however, in all times, 
have not been exempted from the mifchiefs of thun- 
der. He defpairs of our weak efforts ever being able 
to difarm the heavens. 

Our author here gives u$ the reprefentation and 
defcription of his apparatus for eledbrifing during the 
thunder : it differs in nothing effential from thofe, 
which we ufed laft year. 

In this letter are likewife confider’d the validity of 
Mr. Franklin’s hypothefis of eledlric and non-eledtiic 
clouds j the former arifing from the fea, the latter 
from the land ; their operation, upon their approach- 
ing one near the other j the difference, according to 
Mr. Franklin, between eledtrical and common Are } 
and feveral other parts of Mr. Franklin’s dodbrine. 

The eighth letter is addreffed to our worthy brother 
Profefior Jallaberf of Geneva j and, among other 
curious particulars, inferts part of a letter, which our 
author had received from Mr. Jallabert, giving an 
3 account 
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account of in experiment, which Mr. Jallabert had 
Ibme time fince made at the water-works at Geneva. 
An account of this experiment was communicated 
by myfclf to the Society > and it has near relation to 
the experiment, which we made here in eledlriling 
the river Thames fix years ago. Mr. Jallabert con- 
fults the Abbe Nollet in relation to the folution of 
the phenomena of this experiment •, and the Abbe 
does me the honour now to give the fame folution 
thereto, which I firft gave to a fimilar experiment of 
Dr. Ic Monnier's, and laid before the Society in 
January * •74<>, and fince applied upon other occa- 
cafions in illufirating the eleftrical circuit. 

The ninth letter is addrefled to Mr. Bofc, profef- 
for of mathematics and philofophy at Wittemberg ; 
and is in anfwer to one of Mr. Bofe, in which this 
gentleman exprefles himfelf furprifed, that fo many 
ages have paffed, without it having been difeovered, 
that thunder ele(3:rifes bodies ; fince it depends upon 
an experiment fo fimple, and which it is hardly pof- 
fible to fail in, when you defire to repeat it under 
proper circumftances. 

Upon this our author obferves, that people in ge- 
neral only fee the facts, and are ignorant of, or do 
not confider, the means, by which philofophers arrive 
at them ; nor perceive the circumftances, without 
which thefe phenomena could never have been made 
known to us ; and that Mr. Bofe will ceafe to be fur- 
prifed, as he is fo well verfed in thefe phaenomena, 
when he reflects upon what our author offers. 

To 


* See PMl. Tranf. Vol. XLIV. p. 388. 

D d 
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To make the experiment in queftion, it is necef- 
fary that bodies iliould be fupported by glafs, filk, 
or relin, without touching any thing elfe commu- 
nicating with what we now call non-eledtrics ; with- 
out which, the figns of electricity, which are fought 
for, cannot manifeft themfelves. 

To this experiment, therefore, a previous know- 
lege is required, of infulating bodies to be eledrifedj 
but where is the man who was acquainted with this 
faCt thirty years ago ? Before that period, it was not 
even guefled at by any one. 

Since Mr. Gray difcovered, that bodies muft be in- 
fulated, to communicate to them a perceptible eledric 
virtue, to what purpofe could we fet up iron bars 
under a ftormy cloud ? This thought could not have 
happened, but to thofe who had taken notice of the 
•analogy between lightning and electricity, and upon 
whom this idea had made a Arong impreffion. And 
no one could think ferioufly upon this analogy, but 
lince the difcovery of the experiment of Leyden, that 
is, fincfe the year 1 74C. Before that time the eleCtrifa- 
tion of bodies by thunder could not have been per- 
ceived, bu by an accident very difficult to meet, on 
account of the conditions requifire. 

Neverthelefs it may be urged, that bodies, being 
really cleCtrifed, have fhewn themfelves in all ages *•', 

as 


* J formerly tobhsetiicf^ that the eleArical attrafiUon had been 
obferved fo early, asfd be fnentrdned by Thcophraflus (fee Phil. 
Tranf. V{>1. XLIV, p. 732) ; fo its luminous appearance, though 
only conlidered as a meteor, is mentioned by Plutarch, in the life 
of Lyfander. Pliny, in the fgcond book of his naltiralhiftory, chap, 
5 37 - 
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as hiftorians both ancient and modem have made for- 
mal mention thereof. But to this it may be replied, 
that it was not enough to know the fait, unlefs people 
were enough acquainted with it to take it for what it 
really was j that is, the eleitric virtue: for without that, 
obfervations of this kind could have very little weight 

with 


37, calls thefe appearances f ars ; and tells us, not only that they 
fettled upon the marts, and other parts of Chips, but alfo upon mens 
heads : ‘ Exfiftunt (fays that hiftonan) ftellae et in man ternfque. 
‘ Vidi nofturnis militum vigiliis inhserere pilis pro vallo fulgorem 
‘ effigie ea ; et antennis navigantium, aUifque navium partibus, 

* ceu vocali quodam fono infiftunt, ut volucres fedem ex fede mu- 

* tantes : . . • . geminas autem falutares,. et profperi curfus 

* praenunciae ; quarum adventu, fugari diram illam ac minacem, 
‘ appellatamque Helenam, ferunt. Et ob id Polluci et Caftori id 
‘ numen affignant, eofque in mari deos invocan^. Hominum quo- 
^ que capiti vefpertinis hons, magno pnefagio arcuinfulgent.’^ 
But (adds he) all thefe things are ‘ incerta ratione, et in naturae 
^ majeftate abdita/ 

Seneca, in his Natural Queftions, chap. i. takes notice of the 
fame phaeuomenon. * Gylippo (fays he) Syracufas petenti vifaeft 

< ftella fuper ipfam lancem conftitifle. In Romanorum caftris vifa 

< funt ardere pila, ignibus fcilicet in ilia delapfis/ 

Csefar B4k Afrmna^ cap. 6. eMu x6S6* We here 

find them attending a very violent ftorm. * Per id tempos fere 

* Caefans exercitui resaccidit incredibihs auduu^ nempe Virgili* 

* arum figno confedlo, circiter vigilia fecunda no(9:i8, nimbus cum 

< faxes grandine fubito eft eprtus ingens. . . . Eadem no£le 
^ V legionis pilorum cacumirm fua fponte arferunt.* 

tivy, chap. ;^2. mentions two fimilar fads : * In Sicilia milid- 

< bus aliquot fptcula, in Sardinia m muro circumeunti vigilias 
‘ equiri, feipionem, quern in manu tenuerat, arfifle, et litora ere- 
^ bris ignibus fulfijire.* 

Thefe appearantjea are called by both French and Spaniards in- 
habiting the 0{ itfe© inediterranean, St. or St. Tetine's 

.Biz j 
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with any perfon engaged in the inquiry. At prefent, 
indeed, when we know, from the experiment of 
Marly-la- ville, that a flormy cloud is a great electric 
mafs, the action of which extends itfelf fenlibly even 
to bodies, which are upon the furface of the earth, 
we muft agree, by reflecting on them, that the lights, 
which have been feen upon the crofles placed on the 
tops of feveral fteeple''', thofe, which the Roman fbl- 
diers faid they had obferved at the end of their pikes, 
and thofe lambent flames, which appear upon the 
mails of flbips, which mariners call St. Helmo’s Are, 
are fo many electrical phasnomena. But until the mo- 
ment that this experiment was made, which open'd 
our eyes with regard to the poffibility and natuie of 
thefe marvellous effects, thefe appeafances were re- 
garded either as popular illufions, or falfe prodigies, 
or even as luminous vapours, which might be ranged' 
in the clafs of phofpbori. Moreover, as thefe were 
feen but feldom, if ever we had. been tempted to at- 
tribute them to the influence of flormy clouds, we 
might have been diffuaded therefrom, by confider- 
ing the little agreement there is, between the rarity 


fires ; by the Italians, the fires of St. Peter and St. Nicholis, and 
are frequently taken notice of by the writers of voyages. 

If feme late accounts from France are to be depended upon, we 
arc informed, that at Plauzet it has been obferved for time imme- 
morial 5 and M. Binon, the cure of the place, bears his tfeftimony 
of the truth, that, for twenty-feven years, which he has refided 
there in that capacity, in great ftorms, accompanied with black 
clouds, and frequent lightnings, the three pointed extremities of 
foe crofs of the fteeple of that place appear furrounded with a body 
of flame j and that, when this phaenomenon has been feen, the 
ftorm was no longer to be dreaded, and calm weather returned foon 
after. 
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of thefe effects, and the frequency of the caufes, 
which might produce them. 

We fee, therefore, how important it is to delciibe 
exactly the phaenomena we obferve : otherwife, how 
long may it be, before we can deduce any real in- 
ftruction from thofe, which we have been informed 
of in a negligent and fuperficial manner ? We have 
heard all our lives of St. Helmo’s fire, of thofe which” 
the antients call Caftor and Pollux, and of the coma- 
zants of our mariners. But, from what we have 
had related to us, and from what we have read, who- 
could have been prevailed upon to range them with- 
electrical phaenomena ? We have heard them repre- 
fented, as thin lambent fhining lights, a kind of phof- 
phoreal vapour : but there is a paffage in the memoirs 
of the Count de Forbin,, quoted by ouf author, 
wherein mention is made of St Flelmo’s fire j which.- 
if any one, well verfed in the phenomena of elec- 
tricity, had carefully attended to and confidered- a’ 
few years ago, he might have prognofticated fticcefs 
to Mr. Franklin, when he propofed his experiment 
upon thunder. “ In the night (fays the author of 
“ thofe memoirs) on a fudden it Became exceed- 
* ‘ ingly dark, and thunder'd and lightened moft dread-' 
“ fully. As we were threatened with the fhip’s' 
being torn to pieces, I ordered the fails to be taken' 
“ in : We faw, upon different parts of the fhip, above 
“ thirty St. Helmo’s fires : Among the reft, there was 
“ one upon the top of the vane of the main-maft, , 
** which was more than a foot and half in height. 
“ I' ordered one of the failors to take it down: When 
** this man was on the top, he heard this fire j its 
“ hoife refembledl that ®f.fire4 >yet gunpo-wder: I. 

ordered 
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“ ofdered him to lower the vane, and come down j 
“ but fcarce had he taken it from its place, but 
“ the fire left it, and fixed itfelf upon the top of 
the raainmaft, from which it was impoffible to 
“ remove it ; and continued there a confiderable time, 
“ until it went out by little and little, 

If all the authors, who have taken notice of St. 
Helmo’s fire, had fpoken of it as this juft quoted, 
philofophers might have reproached themfelves for 
its having been fo long before they had a juft idea 
tliereof, and for their hot having fhewn the principle 
upon which k depended. But how few hiftorians 
are there, who could have related this fadit with cir- 
cumftances fo proper to put us in a right train, as 
thofe juft mentioned ? 

And here I cannot but obferve, as I am con- 
vinced, that the matter of thunder and that of 
"of ele6:ricity are one and the fame, how vaft an 
” idea muft the attending to the before-mentioned 
“ paffaae excite in the mind of perfons, accuftomed 
“ to me phsenomena of electricity ? How immenie 
“ a quantity of it muft they conceive to have been at 
that time in the atmofphere furrounding the £hip, 
and within the verge of its aftion, to furnifti more 
than thirty St. Helmo’s fires j the fame, in faCt, 
w;hich we fee at the ends of our condmStors in 
“ eledtrilipg, one of which was more than a foot and 
“ ^alf in height? At this time, and under thefe cir- 
“ cumftanccs, d^e mafts, yards, and every part of 
the fliip, I ednfidsf e^iduCtors of elcdricity, 
between the, at this tifhe eleSrifed, atmoiphere, 
“ and the fea : and tho', being of a vegetable nature, 
and, if dry, even of the worft kind for this pur- ’ 
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“ pofe, they conduced eledricity much lefs perfectly 
“ than metal under the like circumftances , would 
‘‘ have done,, I doubt not, but that they were greatly 
“ inftrumental in averting the danger, with which 
the fbip was threatened. 

“ Upon thefe confidcrations, I do not fcruple to 
“ recommend, as Mr. Franklin has done, communi-* 
cations of metal between the ipindles , and iron- 
work at the tops of the mails of fhips, and the ,ieaj 
or, which wdll anfwer the fame purpofe, the bilge 
water in the well. This can be liable to little 
objection, as the doing it is neither difficult, nor 
“ expenlive 5 an iron wire, of the tliicknefs of a goofe- 
“ quill, conducting electricity more readily than any 
“ pie<M of timber, however large; and thefe mails 
“ do it &> much the. worfe, as they are of a refinous- 
‘‘ nature, 

“ From attending to thefe phsenomena, we every 
day fee more and more the perfect analogy (to 
“ compare great things with fmall) between the 
highly electrifed glafs jar, in the experiment of- 
" Leyden, and a cloud replete with the matter of 
thunder. But. more of this poffibly ; upon feme 
‘ future occafiqn, . , 

“ Though the number and continuance of the St 
‘ Helmo’s fires, in the pafiage before-mentioned, 

‘ probably tended greatly to preferve the fhip from 
' the deflruction, with whicli it was then threatened, 

‘ yet the caufe may be too great, and come on too 
‘ fail, to be leflened enough by thefe means to avert 
‘ the mifchlef. Thus in the account, publiflied in 
‘ the * Thilofophical ^ranfaSiims^ firom Captain John 

■ “ Waddel, 


* Vol, XLVI. p. in. 
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“ Waddel, his fhip was almoft beaten to pieces by 
“ the thunder and lightning : although, as he exprefles 
“ himfelf, there wei*e fundry large comazants over 
“ head, fome of which fettled on the fpindles on 
“ the topmaft-heads, and burnt like very large 
“ torches. When this account was written, thele 
“ phaenomena were only conliclered as the prefages 
“ or attendants of a ftorm, and no fort of inference 
propofed from them.” 

But to return to our author : His work clofes with 
a feries of experiments, intended to demonftrate the 
validity of the' coriclufions exhibited therein. Thefe 
merit the particular attention of thofe converfant in 
thefe matters j but I muft refer you here to the work 
itfelf, and only obferve, that fome of the experi- 
ments are made in vacuo, and are of the fame kind 
with thofe which I communicated to the Royal 
Society in February 1752 j and which have been 
fince pubiilhed in the Pbilofophkal TranfaSiions 
Upon the whole, I think the treatife before us a 
very valuable one, as it gives us the ftill riper thoughts 
of an able- writer upon a difficult, and, till very lately, 
an almoft unknown, fubject •, of one, who, beftdes 
his inquiries into this part of philofophy, has a great 
corhpafs in the knowlege of nature, and is therefore 
well qualified to inveftigate her phaenomena. 

—r; 1 

♦ Vol. XLVII. p. 363, ct feq. 
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XXXII. T!he Number of People in the City of 
Briftol, calculated from the Burials for Ten 
Tears fuccejjive^ and alfo from the Number 
of Houfes \ by John Browning, Efq', of 
Barton-hill near Briftol ; Commu?ikated by 
Henry Baker, P, R. S. 

Read Jan. 25, 1753. 

The certificates were obtained under the hands of 
the prascentor of the college, the feveral mini- 
fters of the feventeen parifti-churches, the regi- 
Jler- keeper of the feveral Quakers cemeteries, 
the feveral Anabaptifts cemeteries, the Jews 
new-erected cemetery, for ten years, including 
the year 1741 and lyjo. Whereas fome of the 
parifhes within the liberties of the city do extend 
themfelves beyond the liberties into the counties 
of Gloucefter and Somerfet, they are diftin- 
guifhed by the names of the out-parifhes. The 
inhabitants of the feveral out-parifhes being bu- 
ried within the liberties of the city, mufl of con- 
fequence be brought into the city bill of mor- 
' 4,ality, 


Ec 


Names 
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Names of the Pariflies. 

BuriaJs. 

The Cathedral 

. 23 

All Saints 

. 58 

St. Michael's 

• ^37 

St. Werburgh’s . 

. lot 

St. James’s . ... 

. a<)45' 

St. Mary Redcliffs 

. If 38 

St. Thomas’s 

■ ^39 

Temple .... 

. 1398 

St. Nicolas’s 

• S44 

St. Mary Port’s . . . 

. 24f 

St. Peter’s 

. <538 

St. Philip and Jacob 

. $661 

St. Ewin’s . . • . 

• 30 

St. John Baptift’s 

. 538 

St. Leonard’s . . • 

. 74 

St. Stephen’s . . • • 

. 1234 

St. Augaftin’s . . . 

.r 916 

Chrift-church 

• 3II 

The Quakers Cefneteries 

. fo 6 

The Baptifts Cemeteries . . . 

• 979 

The Jews new-erected Cemetery 

. 2' 

Total NumBer Burials for Ten Years 

173*7 


173 17 10= 1731 Burials in each Year. 


Rated 


Rated Houfes in each Parifh. 


Number. 


All Saints , . • 

, 42 

St. Michael’s . . • 

• 37 f 

-St. Werburgh’s . 

• 43 

St. James’s . . ,* 

, 1020 

St. Mary RedclifPs 

. 420 

St. Thomas’s 

. 209 

Temple . . • • 

. 211 

St. Nicolas 

. 41X 

St. Mary Port . 

. 106 

St. Peter’s . . * . * 

. 181 

St. Philip and Jacob (large out-parifli) 

. 3^3 

St. Ewin's . . . • 

. ay 

St. John Baptift’s 

. 144 

St. Leonard’s 

• 54 

St. Stephen's 

• 37 y 

St. Augufiin’s 

. 480 

Chrift-church 

. 160 

"The Caftle Precin^’s Ward 

• a 47 

Total number of rated houfes 

4866 


The lateft and moft accurate obfervations demon- 
ftrate, that in great cities a twenty-fifth part of the 
people die yearly. 

The yearly amount of the burials at a medium for 
ten years, 1731 x 2^=43 ay y, the number of inha- 
bitants. 

Th< 
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The number of houfes rated to the land-tax, 1 
as appears by the rates in the council-!* 
houfe, Michaelmas, i/fi, . .J 

As the rates are not always accurately made, ' 
and as it is the ufual cuftom not to rate 
houfe?, which are untenanted, hofpitals, or 
alms-houfes, it will be necellary to make a 
very large allowance for thefe deficiencies, 
cfpecially as many houfes are rated in grofs / 
under the denomination of feveral tene- 
ments j when they belong to the fame 
landlord in all the feveral pariflies, an al- 
lowance of 25 per cent, will be more than 
fufficient , . . . 

The number of houfes computed in the £c - 1 
veral out*parilhes . » .3 


4,866 


1216 


1200 


Total number of houfes 72 82 


TKe ufual number of fouls allowed to each houfe 
is fix. 

Houfes 

7282 X <> = 4365)2 number of inhabit*, by the houfes. 

43275* number of inhabit®, by the burials. 


xxxm. 
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?tXXIII. An Account of the RcUpfe pre- 
diSied by Thales; by the Rev. William 
Stukeley, M. D. 

lead May 3. XT THILST I lived ill Lincolnfliire, I 
> 753 - Vt was vifited by Mr. Edmund Wea- 
ker, who was a very uncommon genius ; particularly 
he had made himfelf a great mailer of aftronomy, and 
ivas fcarcely to be accounted the fecond in the king- 
dom. He compofed complete tables of the celeftial 
motions, which he was very much folicited to pub- 
liih ; but the world waited for Dr. Halley’s. 

Thefe tables were ihewn to Dr. Halley : we may 
have a notion of their value from what the: dodtor 
feid thereupon, that he fufpedled, Mr. Weaver had 
feen his tables. He was well known to, and much 
efteemed, by Mr. Martin Folkes. He taught himfelf 
writing, arithmetic, algebra, feme fublime parts of 
the mathematics, the whole art and fcience of aftro- 
nomy 5 as his annual publications fufficiently evince. 
He was an infrance of great merit in obfeurity : he 
died in a little houfe of his own, loon after I re- 
moved to London, Dec 27, 1748. and was buried 
at Cathorp near Grantham. 

Thus much I thought proper to commemorate of 
this worthy perfon. An intimacy grew up between- 
him and myfelf during that twenty years I lived in 
the country, nor was it unfruitful; for we often 
agreeably entertained ourfelves in calculations of 
aftronomy, with a view to antient hiftory. One of 
them I here produce before the Society, done many 

years 



[ 242 ] 

years ago ; but, upon hearing that read on the fame 
fubjedt from Mr. Coftard, it put me in mind of it, 
and I hope it will be an acceptable illufti'ation and 
confirmation of that famous piece of hiftory, the 
eclipfe predicted by Thales the Milefianj which hap- 
pened in the 603 year before the Chriftian asra. 

I jfhall recite the hiftory of this matter, as con- 
cifely as I can, from the hiftorians and writers, tho’ 
they all miftake the year. But this ftiews the ad- 
mirable ufe to be made of aftronomy in afcertaining 
matters of hiftory. 

The great king of Babylon, Nebuchadnezzar, was 
now bufy in executing the vengeance, which God 
had made him the inftrument of, upon the nation of 
the Jews, for their incorrigible wickednefs and folly. 
Their king Jehoiachin was carried away captive to 
Babylon, and kept in prifon 37 years together, till 
he died. 

At this time there was a fiharp war between the 
Medes and Lydians, of which Herodotus give us an 
account. Halyattea, father of the Bunous Crcefus, 
was now king of the Lydians, 

' After the Medes had conquer’d all the upper or 
northern part of Alia, from the old polTelfors the 
Scythians, they again extended their borders to the 
river Halys in Lefler Afia, the boundary between 
Cappadocia and Armenia, or between the Lydians 
and Medes. It was not long before there happened 
a war between thefe nations, which continued for 
five years together, with various fuccefs. 

In the fixth year Biey engaged each other, with 
the utmoft of their ftrength 3 intending to make that 
battle dccijfive of the quarrel, that was between thosi; 

S but. 



[ 223 ] 

feut, in the midft of the engagementa whilft the 
fortune of the day feem’d to hang in an equal balance, 
there happened a total eclipfe of the fun, which over- 
fpread both armies with a horrible darknefs^ info- 
much that, being affrighted at fuch a critical judg- 
ment of heaven (as they thought it), both fides put 
up their fwords j and they agreed to refer the con- 
troverfy between them to two arbitrators. Halyattes, 
king of Lydia, chofe Siennefis, king of Cilicia j Cy- 
axares, the Median monarch, chofe Nebuchadnezzar, 
now bufy in leading the Jews into captivity. 

Nebuchadnezzar is by Herodotus called Libynetus. 
It feems to me, that the letter N, in the beginning 
of the word, has, in the antient copies of Herodotus, 
been turned into A} and then the words, in two 
difRrent dialefts, are not very different. 

Thefe great arbitrators compromifed the matter be- 
tween the contending parties, by making a match 
between the two royal families j and fo reftor’d peace 
and friendfhip. Aftyages, the fon of Cyaxares, king 
of Media, married Ariena, daughter of Halyattes, 
king of Lydia, of whom, a year after, was born 
Cyaxares, whom the prophet Daniel calls Darius the 
Mede. And in that laft mention’d year, king Cyax- 
ares gave his daughter Mandane in marriage to Cam-*- 
byfes king of Perfia 5 of whom, the next year, was 
born the great Cyrus, the founder of the Perfian mon- 
archy, whom the prophet Ifaiah foretold by name, 
that he fhoukl reftore the polity of the Jews, the city 
of Jerufalem, and the temple, and return the facred 
ve&ls of gold and filver, which Nebuchadnezzar 
had carried away, and put into his heathen temple at 
Babylon. 


Thus 
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Thus ended this famous quarrel between the Medcs 
and Lydians, thro’ the timely event of a total folar 
eclipfe, made ftill the more eminent, that it was cal- 
culated, and foretold to the lonians by Thales of 
Miletus, at that time in the 37 year of his age. 
He was born of Phoenician parents j and there, no 
doubt, learned his knowlege in aftronomy. He was 
the firft, who brought this fcience into Greece, and 
that 300 years after the pretended Chiron of the 
Argonauts. 

It is an invincible argument, that he learned his 
art ; for a whole life is not fufficient, fo to obferve 
the motions of fun and moon, as to be able to calcu- 
late an eclipfe. 

This is the firfl eclipfe, which we have recorded 
in fo circumflantial a manner. Notwithftanding all 
this, it is flrange to fee, how the learned have erred 
about the true year of this memorable affair. 

Pliny begins the miftake, telling us, that it was 
•the fourth year of the XLVIII Olympiad ; whereas 
it was the fourth year of the XLIII. It is not un- 
likely, the numeral letter V is crept into the original. 

, Clemens Alexandrinus makes it about the fiftieth 
Olympiad. Dr. Prideaux makes it f years too late ; 
Archbilhop Ufiber 2 years. Sir Ifaac Newton gives 
us the true month and day, but affigns the jSf year, 
•as Ricciolus. 

I have defigned the map here exhibited, from my 
friend Weaver’s calculation (Fig. IX.), which will 
prefcnt us with a juft notion of the whole affair. It 
is a projedkion of the moon’s _fhade, as it pafied over 
the earth’s furface from 20 to do degrees of longitude 
■eaft from London; and from 25 to 50 degrees of 

north 
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north latitude, with the hours, half-hours, and quar- 
ters of time, where vertical. This was on the 1 8 of 
May in the proleptic Julian ftyle : in the year of the 
Julian period 4.1 1 1, the 603 year before the vulgar 
sera of Chrift. 

The eclipfe was total 4 minutes and a half, where 
the battle was fought. The fhade enters our map, in 
the defert of Barca in Africa, foon after p o’ clock 
in the morning. It traverfes the mediterranean fea, 
and ifle of Cyprus } enters Afia Minor at Cilicia, a 
little before 1 1 ; about half an hour after, it pafles 
the city now called Erzerum ; near which T fuppofe 
the battle was fought, as being at the boundary be- 
tween the two kingdoms. It is between the river 
Halys, and the river Melas, on which was the antient 
city Melitene. The river Melas runs eallward into 
the Euphrates. At half an hour after 12, the fliade 
enter’d upon the Cafpian fea, and at i upon the Kal- 
muc Tartary. 

We fee here an authentic parapegma in antienf 
hiftory, deduced from aftronomy : and we fee a re- 
markable inftance, brought about by Divine Provi- 
dence, of a moll furious war, terminated by the in- 
tervention of an eclipfe. But eclipfes, fay we, ar< 
natural and necelTary pbjenomena, confequent to. the 
ellablilhed motions of the celeftial bodies. True 
Providence order’d them at the beginning, as well a- 
comets, and earthquakes, and the like portentous ap. 
pearances, as antiquity rightly denominated them 
and regarded them : but Providence did not there 
by reftrain its own power and authority, to rende 
them at the fame time of moral ufe. Provideno 
can fo over -rule the adlions of us men, as to brinj 
them to coincide with thefe fore-ordain’d and necel 

Ff fat- 
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fary motions, fo as to prove himfelf the Goveritor 
both of the natural and moral world j tho’ improv’d’ 
philofophy has given us a jufter notion of thefe mat- 
ters than the andents had. I wilh our religious fen- 
timents may advance, in proportion to our improved 
philofophy. 

March i6, 17 SJ- 

Wm. Stukeley, 


XXMV, A farther Account of the GiantV 
Caufeway in the County o/* Antrim in Ire- 
land, by the Rev Richard Pocock, LL.D. 
Archdeacon of Dublin, and P. R. S, 

Read May 24, XN a letter, which I wrote in, 174,7 to 
Martin Folkes, Efq; Prefident of the 
Royal Society, which was read in January, and 
printed in the PhilofopMazl ^ranJaStions for that 
month, I obferved, in relation to the Giant’s Caufe- 
way, that there appeared in the Sea-cliffs three 11 rata 
of pillars between thirty and forty feet high, with 
llrata of a black rock between thenaj that the caufe# 
way itfelf was the lowefl: of all thefe, extending in 
a point into, the fea j and that another is feen towards 
the top of die cliff. 

Laft fummer I took another view of it; T went 
fi'om Bally-Caftle, which is about lO' miles to the call: 
of the Caufeway. When I came two miles to the. 
weft of Bally-Caftle, withindefs than a mile of Bal- 
lintoy, half a mile to the fouth of the fea-oliffs, and. 
about a quarter to the fouth of the road, I faw the 

lame 
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fame kind of pillars in a low hill j I obferved both 
hexagons and pentagons. 

The rocks towards the fea appeared as if they were 
formed in the fame manner j but when I came to 
them, I found it was only common rock in feveral 
ftrata, and perpendicular joints. 

I went on about two miles to a peninfula called 
Donfeverik, where I faw fotne tendency in the rock 
towards this work of nature 5 and going about half a 
mile farther, came to the beginning of the pillars in 
the fea-clilF, as I believe, about five miles from the 
caufeway ; and the Ihore and cliffs being fhap’d 
moftly in little femicircular bays, I had many very 
beautiful views of the upper and middle ftrata of pil- 
lars : in one, particularly, they had much of the ap- 
pearance of ruin’d portico’s one over the other j and 
turning the little end of a ipy-glafs, it appeared 
fomething like the ruins of Palmyra, as a view of 
them is reprefented in a copper plate, publiflied in the 
Phihfophical ‘Tranfaiiions. 

This wonderful work of nature is continued on in 
the cliffs for about a quarter of a mile beyond the 
Giant’s Caufeway. ' ' 

I faw it again in the road to Coleraine, five 
to the weft of the Caufeway, in a low hill a furlong 
to the fouth of the road, and two miles to the fouth 
of the fea. The pillars here are fmall j and being 
about a mile and a half from Ballimagarry, where 
the earl of Antrim has a ruin’d houfe, lately burnt 
down, it ferv’d, as I fuppofe, as a quarry for build- 
ing part of that houfe, in which I faw a great num- 
ber of the ftones, and particularly one of nine fides. 
1 faw others near two miles farther, to the fouth of 

F f 2 the 
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the road in a low hill, within two miles of Coleraine 
fo that the whole extends for about eleven Iriih miles, 
or fourteen Englifh. 

Beyond Coleraine, to the eaft of Magilligan, I faw 
in the rocks towards the fea-clifFs, the ftones in the 
rocks towards the fea-clifFs, the ftones in the hills 
very regular, appealing at a diftancc much like thefe 
pillars. This is fix computed miles beyond Coleraine,, 
and confequently about ten Englifh miles from the- 
laft pillarsi 

At Fairhead alfo, a high point of land, three miles 
to the eaft of Ballycaftle; towards the top of it, the 
rock appears as in grand pillars. They fay it is not 
in joints, but it has fomething of the appearance of 
a grand Gothic piece of workmanfhip. 

As I fpent a week at the Caufeway, and fent away 
by fea to Dublin as great a variety of the ftones as I 
could conveniently get, particularly a large odagon,. 
with the eight large ftones round it; a pair of lefs,. 
with eight pair, that encompafs it; two fmall penta- 
gon pillars, about fourteen inches over, one of them 
three feet ten inches and a half high, the other five 
feet feven inches ; one hexagon pillar, about the 
fame fize, and five feet five inches high ; all which 
I have placed in my garden ; fo I have had an op- 
portunity of confidering it at leifure. 

It is a black ftone, weighty and brittle : and I have 
been informed, that it was tried in a glafs-houfe, and 
that it melted with kelp,, fo as to make the black 
glafs bottles : which experiment, I have been told, 
was made by Mr. Dobbs of this kingdom, who is now 
in London. 


Mr 
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Mr. Drury, whom I fhall have occafion to men- 
tion, found in a ftone of the Caufeway a rough peb- 
ble in the fhape of an egg, about three quarters of 
an inch long, and above an inch thick ; and when it 
was polilh’d, it proved to be a white cornelian; They 
are from three fides to nine fides, frequently encom- 
pafled with as many ftones as there are fides j but 
many of them have a narrow fide, which has no 
ftone to it, but is filled up with a piece or pieces of 
ftone, that fhall be further explain’d j which pieces, 
when the ftones are mov'd, commonly feparate, and 
break off. Some ftones have two, or three, or more, 
of thefe fides: fo that it is pofllble, a ftone, that 
has any number of ftones round it, may have dou- 
ble the number of fides : tho’ I fitw none, that I had 
reafbn to think were of this kind; except fome, that 
had probably only three ftones round them; being, 
hexagons, with three broad fides, and' three very nar- 
row fides; 

Whatever the outward figure of the ftone is, the 
concavity or convexity is either circular, or part of a, 
circle; confequently, as the fides of the pillars are 
plain, the part between the ihfiHe circle and the out- 
ward figure muft either be fill’d up (as it is feen) by 
ftone, which fometimes feparates, as mention’d above, 
and as will be further explain’d j or by the matter 
preffed up from the fides, as, will be more plainly 
defcribcd. In the former cafe, when the end is con- 
vex, this ftone often comes off all round at thejoint, 
and leaves the convex end as pa t of a fphere, and 
the concave as a mould fitting to it. 

1 have fome ftones exadlly like a hexagon cut in 
two,, which might be part of a hexagon pillar fpHt ; 

for 
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for fometlmes a whole pillar appears as fplit all the 
way down j of which there is a remarkable one at the 
Caufeway. 

In relation to the joints in the pillars, this work of 
nature feems to be different from any thing yet known : 
and it muff be very difficult to affign any fatisfadtory 
caufes of it. 

I fubmit to the judgment of perfons more expe- 
rienced in thefe things what has occurred to me. 

I fuppofe, for reafons, which 1 fliall give, that the 
feveral parts of thefe pillars were at firft formed either 
in the ffiape of a cylinder, with the upper end in a 
fpherical figure, if not both ends } or that they were 
either fpherical or oblate Ipheroids. 

For, being compofed of cryfial of fix fides, and 
fpar of three, and of a very fine black fand, it may 
be fuppofed, that, as the cryffals and fpars united, 
and formed an irregular body, the fine black fand 
fill’d up the interlHces, and formed fuch cylindrical or 
foherical bodies, asyet.foft; but, in thin horizontal 
lamina or plates like talc, as they moftly appear to 
be; and, if great force is applied, the ftones will 
feparate in fuch plates between the joints ; and thole 
parts of the pillars^ which have been expofed to 
the weather, and corroded by it, appear in fuch 
plates. Sometimes indeed there are perpendicular 
joints; as in the fplit pillar, there feems lo have 
been fuch a one all down the pillar. 

It is therefore probable, that, when this matter 
was in a fluid ftate, and when the ftratura of rock 
was formed, on which it was made, the fluid con- 
tiguous to the rock ftill continued in motion ; tha^ 
after a time, fome of the particles of matter, which 

compof« 
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compofe thefe pillars, being difen gag’d from the par- 
ticles of- water, ceas’d to move, and form’d the parts 
of thefe pillars, which are next to the rock, in the 
above-mention’ d figures j fo much being formed only 
at once, or in a very Ihort time, as extends to the firft 
joint : that then, either by change of feafon, or fome 
other accident, fo much more water mixed with thefe 
particles, as prevented their continuing to form them- 
felVcs into fuch a fhape, and gave the former motion : 
that, afterwards, the decreafe of the water might 
again be the caufe of the former effedbj and fo on, 
till the intire pillars were formed j and the top of the 
laft formed being convex, that, which was formed 
upon it, would probably be concave, and fit to it, 
either by its gravity, or by being fofter. 

All being as yet in fome one or other of thefe fi- 
gures, we fuppofe the gravitation of the fecond ftra- 
turn above the firft joint to operate in fuch a manner 
on that which was firft formed, and . ft ill foft, as to 
prefs it down j and fo eight ftones being round one 
ftone, would naturally prefs the middle ftone into an 
odlagon. 

The reafons for concluding, that they were -at firft 
in fome of thefe figures, are thefe : 

That' the concavity or convexity are either in an 
intire circle, or part of a circle : 

That fometimes die ends of the ftones appear to be 
of a fpherical form for fome fpace down, all round 
the ftone ; fill’d up only by a matter, that feparates 
from it, as fliall be furthei explain’d. 

For it is to be obferved, that the pillar is not al- 
ways fo prefs’d out, as in each ftone to form a regu- 
lar multangular figure i- but fometimes there is a 

narrow 
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nSrfow fide, againft which there is no Hone, as ob- 
ferved before ;• fometimes it is preffed out only in 
part ; and this, together with the fpherical part, is 
fill’d up, probably at firfi: with the floating matter ? 
which, I luppofe, when the other ftone was formed 
upon it, fo united with it, that it remains as a part 
of the other ftone, and breaks off from it, when 
they are moved ; and if this happened to the lower 
part of the upper ftone, this matter, which fills up, 
might unite with the lower ftone j for fometimes tliis 
narrow fide is feen in the fame ftone both above and 
below, the angle being formed in the middle of the 
ftone ; and then it is filled up with the matter, which 
united with the ftone above, and the ftone below. 

It is to be obferved, in purfuance of the proof, that 
the ftones were originally round and fpherical at the 
ends 5 that when the preflhre was not fufiicient to 
make out the angles, which I fuppofe to be the caufe 
of thefe narrow fides, it is in this cafe plainly feen, 
•that the original circular ftiape of the ftone is ftill 
retain’d ; that fide not being horizontally in a ftrait 
line, bu*- appearing plainly to be part of a circle ; as 
may be feen in the th ee pieces of ftone, which I have 
fent, that feparated from tliofe fides, and fitted into 
them. 

It appears alfo, that what has been prefs’d out be- 
yond the circle at the ends is commonly flat, and not 
concave and convex j as it was probably made, not 
by the preflure at the ends on the fpherical part, but 
by the preffure on the fides contiguous to it j and 
when part of the circle is taken off, in that cafe it is 
probable, that the preffure on the fides was very great. 

In one ftone, the matter, which only in part form’d 
the angle, force being applied to it, came off, and 
2 left 
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left that part fpherical, being one of thofe ftones* 
in which one part of the fame end is flat, and the 
other convex, fwelling like a cufliion. 

This ftone I fent as a Angle Aone. It is a large 
oiAagon, twenty three inches over ; but after it had 
been fome time in, my garden, I perceived a crack 
in it, and, applying force, it divided. The under 
ftone had been fo unequally prefs'd, that it is not only 
very thin on one flde, but there is a large hole in it, 
about feven inches diameter, very near the edge of 
the ftone j fo that the matter muft have been prefs’d 
away to the other Ade of the ftone, not equally con- 
cave, and the ftone above it muft have prefs'd into 
the ftone below this ; in which lower ftone the con- 
vex part, which prefs’d through the middle ftone, 
muft have been left, as it is broken : which I did 
not obferve at the Caufeway. 

Some ftones at the fame end are partly concave/ 
and partly convex j probably occaAon’d by fuch an 
unequal preflure ; fo that I have one, which meafures 
nine inches deep on one Ade, w’hich is convex, and 
four and a half on the other, which is concave: an- 
other, tho’ all convex, yet is Ax inches clear at one 
angle, and only four at the oppoAte angle j fo that 
in thefe ftones the joint appears as indented. 

We are to fuppofe, that, generally, the top of the 
lower ftones is convex, and the bottom, confe- 
quently, of the ftone, tliat lies upon it, concave. 
But as fometimes both ends of a ftone are concave, 
we muft fuppofe, either that the lower part of the 
ftone, which fettled on it, was harder, or, being of 
equal hardnefs, by, its gravitation prefs’d it down. 

G g Sine© 
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Since I left the Caufeway, I have been inform'^ 
that commonly, if the top of the Hone in a pilhu i& 
found either concave or convex, the top likcwile of 
every hone of that pillar is either concave or convex 
in the fame manner j which may be a fubjedl foi fu- 
ture obfervation. 

It feems probable, therefore, that all the ends 
were originally fpherical : fome of the hones, it may 
be, exadt fpheres ; others, oblate fpheroids and fome 
lorager hones in a cylindrical form, and of a fpheiical 
figure, at each end. To which conjeaure I have 
been led, by obferving the fliape of fome I have, and 
of two models of two hones reprefented in coik by 
Mr. Drury, who prefented the profpeas of the Caufe- 
way engraved to the Royal Society, from tlie draw- 
ings of his hher Mrs. Sufanna Drury. One of thefe 
is convex at both ends ; and I have fome in the feme 
^ape. This fpherical figure has been altered by the 
prefTure, in the manner I have obferved : for, in 
the other model, part of the fpherical figure is fecn 
round the fides towards the concave end ; and I have 
one exaaiy of the fame kind. In thofe alfo, which 
I have, that are at the fame time partly convex and 
partly concave, the convex part feems to have been 
the natural figure of the ftone, as before delcribctl : 
for, where both ends are concave, tliac, which was 
probably prefs'd by a harder done form'd before it, 
fs pcrfeaiy concave r whereas that concavity, which 
is made by a ftone probably form'd after it, is not fo 
perfedly concave as the other ; but it commonly re- 
mains convex in fome part, as obferved before 5 fwell- 
ing out like a cuiliion prefs’d by any weight. 
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By ail that I have been able to obferve, the plates 
feem originally to have been horizontal : in fome I 
have, which are convex, they are apparently fo ; and, 
as far as I could remark, in all, where the plates ap- 
pear. Tho’ it is probable, where the end of the 
end of the done is concave, the laminas or plates have 
in fome meafure been prefs’d in that form ; tho’ I 
could not certainly diftinguifli it in any of this kind. 

Sometimes a joint near perpendicular begins as in 
a point from the fide, and extends into that done, 
and into all the ftones of the pillar, which are be- 
neath it ; fo as (when it has run the length of one 
done) to take off either two fides of the dones or 
pillar, or one fide, and part of two fides. This in- 
deed fometimes happens to be in the middle of the 
pillar, and in the fame manner all the way down, fo 
as to form two didindt pillars. Thus I have fome, 
which, by this means, have a fide lefs at one end 
than at the other; and I have one, in which the 
fpherical part takes off at one end two fides of the 
multangular figure, and makes part of a circle, as in 
fome it takes off all the fides at one end j or, more 
properly, the done remains in its original fpherical 
figure. The pieces, which fill up where the done 
is not prefs’d into a multangular figure, fometimes do 
not break off, as may be feen in the model. 

Of the other models made by Mr. Drury, four of 
them fit to one another, and reprefent part of a pil- 
lar in the Caufeway : The feven models not referr’d 
to, fiiew a variety of dones j the meafures of all of 
them are marked in inches, and they are made by a 
fcale of a tenth to an inch. The ends, which are cut 
dnooth in the cork, or are marked with a pencil, 

G g 2 are 
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afe fuch, as he could not lee, or neglected to ob- 
ferve. 

The fourth ftone I have fent, which forms part 
of a circle, broke off from a ftone flat at one end, is 
the fpherica! part of a flone, fuch as it appears to- 
wards the concave end of one already mention'd. 

From thefet obfervations, thofe, who are well 
verfed in natural philofophy, may poflibly form fome 
better judgment, and be more happy in their con- 
jectures in relation to this difficult fubjeCt, the caufe 
of the joints in the pillars of this extraordinary work 
of nature. 


Tab. X. 

Reprefents the plan and profile of the ftones brought 
to Dublin by the Rev. Archdeacon Pococke. 

Explanation of the Figures 

Fig. 1. A plan of the pillar, with the meafures of 
the lengths of the fidcs, B, C, D, 

Fig. 2., A plan of the pillar, with the lengths of the 
other four fides j n}iz. E, F, G, H, and the di- 
ftances of the circle from the hdes of the polygon. 

Fig. 3. A profile of the flones, fhewing the lides 
J, B, C, D. 

Fig. 4. A profile fhewing the fides E, F, G, H. 

The black lines ffiew the deviation of the circles 
from a plane : and the large prick’d waved lines 
fhew the profile of the fwelling and concavity 
within them. 

The upper row of figures in each Rone fhews the 
heights of the fides at the angles fo far as they 
are firait. 


The 







[ ^37 ] 

The under row of figuies fliews the remainder of 
the height of the ftone at that angle ; or it is 
the height of the angular curved pieces, which, 
before they fell off, were the complements fill- 
ing up the prifrn, and making the fides of the 
pillar w'holly flat, and the edges or angles of 
the pillar all flrait lines. 

Fig. f. Two upper flones of a pillar, as they flood 
on the Caufeway, fliewing 4 fides of the pillar. 
Diameter of the upper circle of the upper flone 2 2 
inches. 

The circle is about half an inch within the poly- 
gon at the fide Z)j but is cut oflf by the fide C, 
about three quarters of an inch. 

The fides B and if a little broken. 

Fig. 6 . The two flones turned together upfide-downi 
fhewing the other four fides of the pillar. 

Diameter of the (now) uppermoll circle about 
twenty-one inches. 

The fide H much broken. Angle /, rounded off 
from the circle to the (now) lower end of the 
flone. Angle G is not rounded off. 

Fig. 7, The two flones feparated a little to fhew the 
bottom of the upper flone, and' top of the under 
one. 

Diameter of the circles, which meet twenty-two 
inches. 

The convex part of the bottom of the upper flone 
fitting the concave part of the top of the under 
one 5 and the concave part of the bottom of the 
upper flone fitting the convex part of the top 
of the under flone. 


XXXV, 
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XXXV. A Letter upon the fame SuhjeB from 
the Rev. Richard Pococke, LL.D. Arch- 
deacon of Dublin, to the Rev. Tho, Birch, 
D. D. Seer. R. S. 

Dear Sir, Dublin, June i8, 1753. 

Read June 28, "ir Received the favour of your obliging 
X letter; and I return my hearty thanks 
to the Royal Society for their kind reception of the 
obfervations, w'hich I fent them on the Giant’s Caufe- 
way. I am fenfible, that it is difficult to make any 
fuppofitions on fuch a fubjcdl, that may not be lia- 
ble to fome obje< 5 tions ■, but I fliall be very glad, if 
mine put any one upon making more happy conjec- 
tures. 

This day Mr. Drury brought me two maps of the 
Caufeway (fee Tab. XI.), one a view from the top 
of the cliff, and the meafures as he pac’d j the other 
from my meafures by a linej in which the let- 
ters anfwer to thofe in tlie engraving after his filler’s 
drawing. I have fent them to you, as Mr. Folkes 
fome time ago defired to know how the Caufeway 
extended into the fea. 

I have alfo fent you four drawings by Mr. Drury, 
of two curious ftones, which I brought to Dublin, 
lam, 

Dear Sir, 

Your moft obedient humble fervant, 

Richard Pococke. 

XXXVI. 
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XXXVI. A Vim of the Relation between the 
celebrated Dr, Halley V Tables^ and the No- 
tions of Mr, De Buffon, for ejlablijhmg a 
Rule for the probable Duration of the Life 
of Man ; by Mr, William Kerfleboom, of 
the Hague. Tranfated from the French, 
by James Parlous, M. D, and F. R.S. 

• — - eo difconvenit inter 

Meqas et te 

Read May 31, | j. T\ TTY fituation in life not per- 
JLVx mitting me to look over the 
works of the learned, was the reaibn, why I was not 
one of the firft, who perufed the General and parti- 
cular Natural HiJiory\ &c, of Mr. dc Buffbn. How- 
ever a little interval of leifure allowing me to look 
into it, I am at a ftand to find myfelf mention’d, in 
the fame breath with the celebiated Dr. Halley and 
others, to receive our condemnation on account of 
the tables for determining the degrees of probability 
of the duration of human life ; and as this palTage 
is the occafion of my remarks, I will begin by citing 
it intirely here ; 

“ Man (fays M. de BulFon, at the end ,of the 
“ fecond tome) as is well known, dies at all ages j 
“ and akho’ it may be faid in general, that his life 
“ is longer than that of almoft any other animal, it 
cannot be denied, that it is at the fame time more 
“ varkbfeand uncertain. Attempts have been of late 
" years made to know the degrees of thefe variations, 
< rrnrl 
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“ and to eflablifh, by obfervatlons, fome certainty 
‘‘ concerning the mortality of mankind of different 
“ ages. If thefe obfervations were fufficiently exadl, 
“ and a fufficient number of them madv, they would 
“ be of very great ufe towards knowing the number 
“ of the people, of their increafe, of the confumption 
“ of provifions, of the divifion of taxes, &c. Many 
“ ijigcnious men have fludied this fubjcdt ; and lately 
“ Mr. Deparcieux, of the Academy of Sciences, has 
“ given us an excellent work, which ferves as a rule 
“ for the future, with rcfped to annuities for life : 
“ but, as his principal view was to calculate the inor- 
“ tality of annuitants, and that, in general, annuitants 
“ for life are men in one ftate, no conclulion can be 
drawn from it for the mortality of mankind at 
“ large. The tables, which he has given in the 
fame work upon the mortality of the different re- 
ligious orders, are alfo very curious 5 but, being con- 
*' fined to a certain number of men, who live in a 
“ different manner from others, they are not yet fuf- 
“ heient to found exadl probabilities with relation 
“ to the general duration of life. 

“ Dr. Halley, Meffieurs Graunt, Kerfleboom, 
“ . Sympfon, have alfo publifhed tables of tlie 
mortality of mankind j and they have founded 
“ them upon extradls from the bills of mortality of 
« fome parifhes of London,.Breflaw, &c. But it ap- 
“ pears to me, that their refearches, however ample, 
‘‘ and tlie refult of long ftudy, can afford only very 
diftant approaches to the knowlege of the mor- 
tality of mankind in genetal. In order to make a 
good table of this kind, not only the regifters of 
“ the pariflies of fuch. a city as London, Paris, 

“ fhould 
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“ fliould be made ufe of, where foreigners ate dally 
“ coming in, and natives going out, but alfo thofe 
“ of the country} that, by adding together there- 
“ fults of each, the one may compenfate the other. 
M. Dupre, de St. Maur, of the French Academy, 
has begun this upon twelve country pariihes, and 
three of thofe of raris : he was willing to commd- 
“ nicate thefe tables to me to puhliCh them } and I 
** the more readily do it, becaufe they are the 
** only tables, upon winch the probabilities of the 
life of mankind in general can be eftablifli’d with 
“ any certainty,”. 

As for the tables, I refer for them to the work. 

§ 2. lam not at all concern’d for a defence of iny 
table, which is fuScient to fupport itfelf } but I am 
greatly furprifed, that a philofopher fhould condemn 
works, which he never either faw or read : for it is 
evident, M. de Buffon never faw my EJfays on politi- 
cal Arithmetic -y and that all, which he appears to 
know of it, is indeed very flightly drawn from M. 
Deparcieux’s work, who nevarthelefs knew no more 
of itv as he himfelf makes it appear^ than what he 
found in the Bihliotheque raifstm^e for the firft three 
months of the year Tom, 30. This extradt 
happens unluckily not to be made by an able hand; 
but, on the contrary, very fit, by its confufion, and 
the irregularities, which run thro’ it, to lead into 
errors. The corredkions, that were made in the fecond 
part of the fame 30th Tome, are not even fufficient 
to fecurc the reader from miftakes. 

Neverthclefs ]V 4 . de Buffon, without even reading 
the work, might have known more of it, though 

H Iv written 
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written in a language, which he is very likely a 
ftranger to j fince Mr. Eames has given an excellent 
extrad of the firft ellay in Englifh, printed in N® 
450 of the TranJaSiiom of the Royal Society of Lon- 
don, of which this philofopher is a member j and 
alfo becaufe Mr. Van Rixtel has inferted an extract 
of the two fucceeding ones in N® 4d8. of the faid 
2" '^anfaBiom. Befides which, M. de la Chapeile has 
given, in his 13 th Tome of the Nouvelle Mibliotheque 
for the month of December in the year 1742, a very 
ample and judicious extract of the three effays toge- 
ther. I have alfo confirm’d my obfervations by a very 
interefting and fenfible proof, upon that part of Lon- 
don called the city, which is printed in the firft three 
months of the year 1743, Tom. 14. of the ISlouvelle 
Btbliotbeque 5 and iikewife inthefecond three mpnths 
of the year 1 745 ofthe Biblktkqm raij'mnk^ is inferted. 
a fmall piece relative to my obfervations and proofs.- 1‘ 
take the liberty of referrin^evety reader, who may not 
underftand the Low-Dutch language,, to thofe fey^al 
pieces cited; and my table of the degrees of the pro-* 
bability of the duration of the-life of man will Sup- 
port idfelf very well againft the hafiy judgment of M, 
de Buifon, who certainly has too much candour not 
to acknowlege, afi:er a mature deliberation of thofe 
pieces mention’d,, that they contain fomething more 
than “ very difiant approaches tp the knowl^e o£,thc 
“ mortality of mankind in gcncial.’.’ 

I would fay much the fame of that excel- 
lent-piece of.the ’learned Dr. Hai-lcy, if my fiirprize 
did not inerfeafe, .the more I reficf^ that this work 
to be* tWbu^iy known to a memheatof fhe 
Royal Society cf Lerdion ; -and that tHs/v^ryfuaem?- 
her neverthelefs make&fdlcarelefs a judgment upon 



[ 243 ] 

it. This refledion leads me to another kind ot de- 
fence of that famous deceafed author j which is to 
make M. de Buffon fenfible, that “ nearly the fame 
“ degrees of probability of the duration of the life of 
“ man in general” are in the table of Dr. Halley, 
which he would have us think are in the extrads of 
M. Dupre’s obfervations or tables, which he has pub- 
liflied. For this purpofe I conllruded a table paral- 
lel to that of Dr. Halley, which begins with looo 
lives of one year old, and which I found, in tire 
redudion of the great general numbers of Dupre’s 
tables, to have alfo the fmaller numbers analogous ; 
that is, by beginning alfo with looo lives of a year 
old. Both tables are laid down as follows : 


Halley’s table. 

Years Num- Number of 
of ber of Deaths fr. 
Age Lives Year toYn 

1 looo ^ ^ 

2 855 

3 7 f 

4 760 Ig 

f 73 * 23 

6 710 

8 680 II 

9 <^70 o 

10 661 ? 

j 

iz 64,6 6 

13 640 ^ 

14 634 . 

If 628 ^ 

tS 6 zz " 


Dupre’s, reduced. 

Years Num- Number of 
of ber of Deaths fr. 
Age Lives Year to Yr, 

I loob 

} it 

4 t» 

f 7 B 9 

6 7I<5 

7 ^99 /. 

8 68,f ^4 

9 676 ^ 

10 670 

11 «5 I 

12 6fp 

13 6ff 2 

14 <Sii 4 

If 640 7 

1 Id <540 I 

Halley's 


Hhi 



Halley’s Table. 


Dupre’s, reduc’d. 
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Years 

of 

Age 


Num- 
ber of 
Lives 


; Number 0/ 
Deaths fr 
Year to Yr 


17 

18 

19 

20 

2 1 

22 

23 
24. 

3.6 

i 7 

28 

2p 

30 

31 

33 

34 

36 

37 

38 

39 

40 

41 

42 

43 

44 


616 

610 

^04 

598 

f92 

f8<5 


579 

573 

5^7 

5-60 


553 

546 

539 

531 

523 

5»5 

507 

499 


490 

481 


472 

4 < 53 ' 

454 

445 

43^1 

427 

4*7 

40-7 


6 

6 

6 

6 

6 

7 

6 

6 

? 

7 

7 

7 

8 
8 
8 

8 . 
8 

9 

9 

9 

9 

9 

9 

9 

9 

9 

10 

lO 


Years 

Num- 

of 

ber of 

Age 

Lives 

*7 

d 34 

18 


*9 

622 

20 

614, 

21 

dop 

22 

599 

23 

592 

24 

585 

25 

574 

2d 

ydd 

27 

558 

28 

550 

29 

544 

30 

53 i 

3 * 

526 

32 

5 *J 

33 

yo 8 

34 

' yoi 

35 

485 

3<5 

475 

37 

• 4 dd 

38 

457 

39 

452 

40 

4»9 

41 

424 

42 

4*3 

43 

4 od 

A.A- 

Tnr 

400 


N umber of 
Deaths fr. 
Year toYr. 


6 

6 

8 

5 

lo 

7 

7 

*1 

8 
8 
8 

6 

*3 

5: 

lo 

8 

7 

10 

9 

9 

S 

f 

1 1 

7 

X 8 

Halley’s 
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Hallef s Table. 


Dupres, reduced. 

Years ^ Nujn- 
of 1 ber of 
Age j Lives 

Number of 
Deaths fr. 
Year to Yr. 


1 Years 
of 
Age 

Num* 
ber of 
Lives 

Number of 
Deaths fr* 
Year to Yr. 

45 ^ 

4.6 

47 

4S 

4 P 

50 

i 

f 2 

n 

f 4 

fS 

f<s 

57 

i8 

59 

60 \ 

61 
61 

^3 

<54* 

<55 

6(S 

<57 

68 

70 

71 

397 

387 

377 

3^7 

357 

346 

335 

3 H 

313 

1302 

25>3 

282 

272 

262 

2p 

242 

232 

222 

212 

202 

192 

Z82 

172 

162 

1^1 

142 

I 3 I 

120 

IQ. 

10 

10 

10 

11 

II 

II 

11 

II 

to 

10 

■ 10 

10 

10 

10 

10 

10 

. lO 

10 

10 

10 

10 

10 

10 

10 

XX 

11 

11 

: 

' 

45 

46 

47 

48 

49 

fO 

51 

5 ^ 

53 

54 

55 
fS 

57 

58 

59 1 

60 

61 

62 

<^3 

64 

. <55 
66 

67 

68 
69 

, 70 

71 

7 ^ 

3,82 

374 

3.68 

359 

353 

33 i 

327 

318 

313 

306 

302 

283 

276 

265: 

260 

'230 

225 

2ijr 

206 

197 

184 
17 1 
164 

ifi 

145 

123 

117 

102 

8 

6 

9 

6 

21 

5 

9 

5 

7 

4 

19 

1 7 

11 

5 

30 

5 

10 

9 

13 

*3 

I? 

7 

^3 

6 

22 

If 

7 


HaUey% 
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H&Uey’'s Table. Duprees, reduced. 


YTears 

of 

Age 

Num- ’ 
ber ot 
Lives 

Number of 
Deaths fr. 
VeartoYr 

73 i 

lop 

1 1 

74 ! 

98 

10 

75 ' 

88 

10 

7^ 

78 

10 

77 

<58 

10 

78 

y 8 

5 > 

7 P 

4 P 

8 

80 

41 

7 


34 

. / 

6 

82 

28 ' 


83 

n 

2 

84 

'20 

1 



Years 

Num- 

Number of 

of 

ber of 

Deaths fr, 

Age 

Lives 

YeartoVn 

73 ; 

91 

d 

74 

86 

y 

If 

71 

71 

6 

76 

61 


77 

f8 

7 

r\ 

78 

49 

y 

79 

80 

46 

3 ^ 

14 

8i 

2p 

3 

82 

24 

1 

A 

83 

20 

4 

84 

17 

3 


Sum 'total of Dr. Halley’s table ; , . 34,000 

Sum total of M. Dupre’s table reduced . 33PH 


In the whole mal?te|, all the dilference between 
thefe two tables confifts in this, that Dr. Halley’s is 
more perfed, more compad, and more conformable 
to thole obfervations, which condud us a:ll to the 
idea of a progreffion nearly arithmetical, which the 
great number of refearches enables us to unfold by 
litde and little, in the rdprefentation of the ftrength 
of huchan life, when that ftrength is become more 
umformi ‘ 

5 4. If M.; de feufllon will compare the table given 
by himfelf of l^hb ptobability of the duration of life, 
which is founded hpoii that of M. I>upr6 de St. Maur, 

with 
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with that given by M. Deparcieux, m his mgenious 
work conftruited upon that of Dr. Halley, he will 
find a like conformity between them. It is M. Depar- 
ci^UX’s thirteenth table, which I have before me. 
What follows, in Halley’s column, I fet down, in 
order to compare it with M. de Buffbn’s table. 


Peparcieux upon De Buffon upon Dupre 
Halley. of St. Maur. 


Years 

1 Lives ataMe- 


Years 

Duration of 

of 

ciiunu 

i 

of' 

Life, 

Age 

Years 

i _ 

1 

Age 

Years 

Mpnths 

Z 

33 


I 

i~7 

33 


2 

38 

: ‘"O’ 


2 

38 


3 

39 

9 


3 

40 


4 

4 P 

9 


4 

41 

6 

S. 

41 

.. 3 - 


f 

41 

6 




6 

i 

42 


1 



i 

7 

,42. 

i, 

s 




s 

41 

' 6 

9 

f 



9 

40 

10 

IQ, 

1 40. 



: 10 

40. 

; 

1,1. 



1 

II 


: > 





12 

38 

9 

lil 



- 

13 

38 

I 

H \ 

1 

1 



14 

37 

f 

H i 

3 T 



If 

36 



‘ » 


Depat^leil^' 
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Deparcieuxupon 

Halley, 


Year*; 

i.iv€i»ac a Medium. I 

of 

Age 

Years 

Months 

1(5 

17 



iS 

ip 

20 

3+ 

2 

21 

22 

23 

24 

30 

i 

11 

26 

2^7 

J 

: 


a8 



2 p 

27 

II 

31 

22 

33 

34 

if 

0 

3 <S 



.38 




De Buffon upon Dupre 
of St Maur. 


Years i 
of 
Age 

Duration oF Life* 
Years | Month* 

i(S 

3<5 

-0“ 

17 

3 f 

4 

18 

34 

8 

19 

34 

0 

20. 

33 1 

S 

21 

32 

It 

22 I 

1 

32 

4 

23 

.31 

10 

24 

.31 

3 

2f 

30 

S 

26 

30 

2 

27 

2p 

7 

28 

2P 

0, 

29 

28 


30 

28 

' 0 

31 

27 

6 

32 

2(5 

11 

33 , 

2^ 

3 

34 

2y 

7 

3 f 

27 

0 

3 <y 

24 

7 

37 

23 

20 

38 

»3 

3 


Depardeiut; 





Deparcieux upon. 
Halley, 
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De Buffon upon Dupre 
oi St. Maur. 


Years 

of 

Age. 

Duration < 

Years. 

of Life. 

Months. 


Years 

of 

Age. 

Duration of Life. 
Years. | Montlu, 

SP 




39 

22 

8 

< 1^0 

22 

4 


40 

22 

1 

4 X 




41 

21 

6 

42 




42 

20 

II 

43 


V 


43 

1 20 

4 

44 i 

TTT 


1 


A 4 i 

TTT 

19 

P 

4 .f 


8 f 

i 


47 

Ip 

^ 3 

4,6 


1 


4,6 

xS 

P 

47 



~ 

47 

18 

2 

48 


* 


48 

17 

8 

4 P 


1 


49 

17 

2 

JO 

17 

3 : 

1 


7 ® 

iS 

7 

51 


1 


71 

16 

0 

ja , 




72 

Xf 


53 ! 

O'X ' j 



73 

17 

0 

74 




74 

X 4 

xS 

57 : 

X 4 

10 

. 1 

) 


77 

. 14 

0 

7‘5 


1 


76 

13 

7 





77 

12 

10 

S8 




58 

12 

3 

5 I> 




7 P 

XI 

8 

«5o 

12 

'7 


5 o 

11 

I 


I i Detextieu: 


Deparcieux upon 
Halley. ^ 


L ^5^ J 

De Buffbn upoA Dupre 
of St. Maur. 
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§ f. It Is therefore fufficiently demonftrated, that 
Dr. Halley’s table ought not, in M. de Buffoii’s opi-» 
nion, to be excluded from the clafs of thofe, which 
“ are the only tables, upon which the probabilities 
“ of the life of mankind in general can be eftablifhed 
“ with any certainty }” far from being comprifed, in 
his fevere judgment, among thofe of authors, “ whofe 
“ refearches, however ample, and the refult of long 
ftudy, can afford only diflant approaches to the 
y knowlege of the mortality of mankind in general.” 

§ 6. M. de Buffon begins his table of the|«-obabili- 
ties of life with a term, which precedes that of a year 
old, called zero d'dge-, and from M. Dupre’s obfervra- 
tions, afligns to it a duration of 8 years, I firft 
thought it an error of the prefs j but there is no room 
for this doubt, after what M. de Buffon fays, “ We 
fee by this table (fays he) that one may reafon- 
“ ably hope, that is, lay an even wager, that an in- 
fant juft born, or who has m age^ will live eight 
** years : that an infant, who is a year old, will live 
thirty-three years,” &c. This little fpace of eight 
years ftruck me j becaufe all the obfervations, whichv 
I know, are very far from it. I had therefore re-, 
courfe to the fource, to the obfervations of Mr. Duprd 
himfelf, and I found it was a miftake of M. de Buffon; 
the mean life of infants of m age being, according 
to M. Dupre's tables, twenty-and-five years and up- 
ward ; and, from the obfervations of Juftel, which 
Dr, Halley made ufe of, the mean life of a child of 
no age is above twenty-and-feven years. 

§ 7 . I might make an end here, if the fubjed did 
not abfolutely require my offering a word concerning 
the nature of both Juftel’s and M.Duprd’s obfervations. 

I i a The 
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Tlie fcmart has not efcaped the fagacity of Dr- 
Halley himfelf ; it is, that tliey want the elTential i 
“ which is, the number of living perfons, among 
“ whom the ohfervations upon the dead are made.” 
If M. de Buffon had made the fame refledions upon 
M. Dupre’s tables, he would have found the irreparable 
defed of them, as well as Dr. Halley did in Juftel’s 
obfervations i and he would have attended more, 
without doubt, to the method propofed by Monf. 
Deparcieux. 

§ 8. I fliall put an end to this treatife by a word 
or two, which relates to Dr. Short’s difplcafure againft 
me. This may perhaps be unneceiTary, after the labo- 
rious and judicious extradofhis book Journal 
Britannique, of the month of July 17 yo. However 
fmee Dr. Short joins with thofe, who inconfiderately 
have jKcufed me of partiality to fuch (x fuch a city, 
he will have with them my defence (to fay no more) 
in my letter to Mr. Eames, and in the piece already 
quoted in die Nouvelle Bihlhtbeque, Tom. XIV. 
Artie. 8. Let him read,* and he will return from hk 
prejudice: if not, 

Curentur duhii medicii me^orihus agri. 

Hague, May il, 

■ Wm. Kraflaiooja. 


XKXVH 
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XXXVII. A Letter frmn Father d’Jncarville, 
of the Society Jefiis, at Peking in China, 
to the late Cromwell Mortimer, M. D. 
R. S Seer. 


S'lR, Pekin, Nov. 15, 1751. 

Read June 7, "TSHOULDbe glad, to have it in mj 
X power to do more for your illuftrious 
Sf .r'i"’/, l-oth as to my fituation and condition. We 
aie , V 4imch confin'd at Peking ; we have not even 
the iiivrty of going where we pleafe by ourfelves to 
fee things } nor can we, with prudence, believe the 
reports of die Chinefe, who make nothing of de- 
ceiving us, if they can defraud us of our money. 
When we can do no otherwife, we endeavour to pre- 
vent our becoming their dupes, as well as we can ; 
and yet, notwithftanding all our precautions, we can- 
not anfwer for what intelligence we have this way, 
fo well as for what we affirm to have feen ourfelves. 
Every year I fend to oUr gentlemen of the Academy 
at Paris what I can difeover upon fuch matters, as 
I know concern thean ; which has given me the op- 
portunities of fending jy-ou feveral curious things in 
natural hiffcory. 

You ought to have received lafl: year fome leaves 
and flowers of different trees, befides a good number 
«f feedsv The leaves and flowers of the varnifh- 
tree, which I fent, come from the province of Nan 
King, This tree is different from diat I faw in 
king’s garden at, Paris. The latter is the feme with 
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what I faw at Macao; which was brought froni 
Miffiffippi into France. 

We have not in Europe the tree, from whofe fruit 
the Toeng yeou is drawn. It were to be wifh’d they 
could raife it there. The Toeng yeou is an oil, or 
natural varnilh, drawn by expreffion from the fruits, 
which I have fent you, of which they make a very 
great trade in China. It cofts but very little, the 
pound weight being worth about 7 or 8 fols of our 
money. I heard fay, that they fell it at Paris under 
the name of China varnifli. It is excellent for pre- 
ferving furniture, giving them a polifti not inferior 
to our varniflies of Europe, which coft fo much 
money. Perhaps they may make fome attempts to 
ufe it in Europe ; but they will not fucceed, becaufe 
they know not how to prepare it. This oil is fo 
common in China, that the greateft part of the peo- 
ple, in tolerable circumftances, rub over their tim- 
ber with it, giving it what colour they pleafe. It not 
only adorns their houfes, but alfo preferves the wood. 
The columns, that fuppott their houfes, and thofe 
of the great room where the emperor’s throne is, 
are varniih’d with no other than this oil. 

The Kou chou is a tree, of the bark of which they 
make the beft paper in China. The common paper 
of their books, which looks yellowifh, is made-of 
particular fpecies of Bambou, of which they prepare 
the young {boots, as we prepare hemp. They whiten 
it, % boiling it in lime water : in this manner they 
prepare the Kou chou. There is no filken paper in 
China; all the diflrerent kinds of paper here are 
made either of bark, hemp, or of the ftraw of corn 
or rice. Sometimes they blend with this laft the 

flalks 
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italks of <he Typlia *. The paper made of hemp or 
Hraw ferv vS only for wrapping up goods, oi to ma e 
pafteboard j and that made of the bark of the cotton- 
plant fcrves for fans, being lefs apt to crack than any 
other white paper. 

The white wax, produced by certain infeds, is a 
very curious and profitable thing. I have not yet 
been able to fee any of them. What has been told 
me by one of our miffionaries, who has bred them 
himfelf, is not fufficient to give a proper idea of 
them. As to the manner of their depofiting this wax, 
it appears to me, that there is fome analogy between 
it, and the manner of the gum lac’s being depofited 
by certain ants ”1*. , 

In the emperor’s palace they very rarely ufe any 
other candles, than fuch as are made of this wax, 
becaufe it never emits any fmoke. The learned there- 
fore ufe them only, when they compofe an exercife 
upon their examination for degrees: for then they 
are confined in very fmall rooms, where the fmoke 
of tallow-candles would incommode them greatly. I 
believe the chief confumption of this wax is owing 

to 


• TyiJia palaftris major of Caipar Bauhitr. CatVtail. 

§ In order to explain thia paflage, I take the liberty of making 
the following remark. The Lacca-tree is the Jt^uba Indica of tlws 
great Ray j which produces this gum. The letter- writer is milled 
by what Garcias ab Horto fays about if* that certain large-wing'd 
ants make this gum out of the juice fuck’d from this tree, andde- 
poiBt It upon the fureuli, See. of the fame : but the celebrated Ray 
and J. Bauhlii fay, it is exudated, and by the heat of the fun con- 
creted into the form, in which it is found upon the parts of th» 
tree. There are other trees, which produce this gum, as wril 
as tins, mention’d by Hermannus- 
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0 their coating tallow -candles with it, which I lhall 
mention by-and-by. This wax is procured by boil- 
ing the’ matter raiped off the branches of the tree, 
the leaves of which are the proper nourifliment of 
thefe infeds, in a large veffel ot water j the wax 
I'wims at the top, and, when cold, it is taken oft' in 
a cake. 

The berries of the tallow-tree are of great ufc in 
the fouthern provinces, where there are very few 
ftieep. Almoft all the candles, fold there, are made 
of the oil drawn from thefe berries. They procure 
this oil in the fame manner, that I have mention’d 
concerning the wax j and as this oil is hot of fo good 
a confiftence as tallow, for its cohefion, when can- 
dles are made of it, they dip them in tlie white wax 
mention’d : the external coat, thus made, prevents 
them from guttering At Peking the fame thing is 
done with tallow -candles j nor do I ever remember 
to have feen them run down. I imagine, that our 
bees- wax would anfwer the fame purpofes with this 
white wax of China. 

The feeds of the Yen tchi come from a plant, 
which I think very particular ; at leaft I cannot re- 
coiled any thing like it. From thefe feeds or berries, 
when very ripe, a tindure of a fine red is drawn, as 
may be feen in the flakes of cotton charged with this 
colour, fold here. They moiften them with a little 
warm water, and then exprefs the colour, which is 
afterwards evaporated to a drinefs, and ferves for 
water-colours. 

' The 


* This is applicable to the green wax of Miffiflippi, 
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The Pcrlicnriaj of which\they make indigo in and 
about Peking, merits attcntiOT. Indigo is alfo made 
of the Perjkaria maciilata, with which the banks of 
rivers and ilreams often abound ; but it is of an infe- 
rior quality to that made with the other Perficaria^ 
the feeds of which I fent you ; and this even is not 
of equal value with that made of the anil, fuch as is 
made in the fouthern provinces here, and in thofe of 
America. 

The ftones of apricots come from a fpecies of tree, 
whofe fruit is not eatable. Thefe trees are only cul- 
tivated for thefe ftones, from which an excellent oil 
is produced for burning } and which, inftead of olivcf 
oil, we ufe for our fallads. 

The JIiDa/ tze are the clufters of the flower of a 
baftard Acacia, from whence a moft beautiful yellow 
tindlure is drawn, by boiling them with a little alum. 
The hoang tchi tze produces yet a finer tinCture ; but 
the fineft yellow colour of China comes fiom the 
hang pe pi } and thefe three are prepared in the fame 
■manner. 

A kind of ftuft' is made from the cods of the wild 
filk-worm, called kim tchem^ excellent for wear, 
when made for gain, but chiefly that, which is made 
from fuch cods, as I fent you in 1749. It is fcarce, 
and dear. There is another kind of hlen tcheou, of 
of which they fell a large quantity at Canton-, it is 
made of the filk drawn from other cods, fome of 
whidh I fend you this year. Thefe cods are capable 
of being wound on wheels or fpindles. The firft I 
fent are only wound on fpindles } but firft they muft 
be boiled in a ftrong lye, made of tlie aflhes of the 
ftalks of the Sarazin corn, till they are capable of 

K k . being 
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being pull’d aiundei* with one’s fingers, in order to 
turn them infide-out, and take out the fragments of 
the chryfalis ; and as this kind of ftuff is work’d like 
ether cloth, the weavers do the reft. 

The fruits of the tongyeou^ and of the tallow-tree, 
which you fiiould have received lafi: year, were 
frelher than thofe I fent before. 

This year you will receive the cods of filk, which 
makes the filk called, kien tcheou^ with the butterflies, 
which come from them. The other things, which 
I fent, want no explanation. 

An Anfwer to the ^ejiions upon the Natural Hiftory 
of Foflils. 

'X'HE empire of China abounds in mines of all 
forts, as gold, filver, copper, tin, lead, iron, 
The provinces, which produce the greateft 
^quantity, are Tun nan^ and Bee tchouen. The two 
greateft rivers of China, Kiang, and Hoang bo, fend 
down quantities of gold fand. The former takes its 
fource in the province of See tchouen, and the latter 
from Coconor : but they find mines of gold and filver 
in the provinces of Tun nan, See tchouen, Chen Ji, 
Chan tong, Hou kouang, Fou kien, Kouei tcheou, 
Fe tche ft ; but, for political reafons, they work but 
few of them. I believe the principal is, left the 
greedinefs of gain fiiould excite popular infurredions. 
They open them fometimes in one place, fometimes 
in another : but, upon the leaft appearance of a rifing, 
they immediately fliut them up again. We cannot 
give any account of what is delired, concerning the 
manner of working the feveral mines. We are not 

in 
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1 a way of informing ourfelvee. 1” have ei'.deavour’d 
ar fcveral years to procure fpecimens of tlic different 
nincSj but could not yet obtain them. JJ', b.creafter, 
can difcovcr any thing worth while in this matter, 
flrall not fail to communicate it. As to what rc'- 
;ards pelrifadions, I have only, feen a few crabs, 
)iece3 of w^ood, and fome bones, which I take to be 
hofe of buifaloes. I have fent into France fpecimens 
)f all the Ample drugs fold by the drufggifts at Peking; 
imong which are fome bits of minerals, petrified 
)ones, to which I expeft an anfwer next year, 
ind fhall be better able to chufe what to fend of fuch 
hings, as fliall be delired. This collection is one 
)f the affairs, that cofl me mofl trouble. 

The article, that regards the deluge, makes me 
magine, that the lift of thefe things comes from the 
:elebrated Sir Hans Sloane. t flrould be glad to have 
an opportunity of doing him pleafure, and I would 
do it moft readily. All I know of it is this ; the 
Chinefe have but a very confufed idea of an imiverfal 
deluge. They only conclude from things feen upon 
the furface of the earth, that there muft formerly 
have been fome terrible hurricane, and that the fea 
had cover’d the face of the earth, A great mandarin, 
who had a better underftanding than the Chinefe 
commonly have, being fent into Ho nan^ to vifit fe- 
veral places, obferved, upon the top of a very high 
mountain, a kind of bafin, the circumference of 
which, formed by the mountain, was filled with dif- 
ferent figures of fifties, ftiells, and marine plants, 
imprefted upon ftones : He faid to another mandarin, 
who accompanied him, Certainly the fea muft have 
been here: thefe fifties, Ihells, andy plants are 

JC k 2 “ found 
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“ found only in the fea.” F. Gaubil fays, the Chinefe 
books pretend, that fuch impreffions are found upon 
the higheft mountains of Thibet^ and See tchouen. I 
had an opportunity myfelf to go into the mountains 
about Peking, and even went up to the higheft, but 
faw nothing of this kind j and was informed upon 
the fpot, that they never found any thing like them. 

The greateft part of the cinabar of China comes 
from the province of Tun nan : and it is faid, there 
is fome alfo InKiang /, Hou kouang^znA. Kouitcheou, 
Kang hi, the great-grandfather of the prefent empe- 
ror, ordered a general fearch to be made thro’ the 
whole empire for antimony, but found none in any 
of the mines. 

I have the honour to be, with much refpedt and 
efteem, 

S I R, 

Peking, Nov. 15, Youf moft humble and 
1751, 

obedient fervant, 

D’Incarville. 


XXXVIO. 
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XXXVIII. A Ljetter from Mr, T. Melvil u 
the Rev. James Bradley, Z). D. F. R. S 
With a Difcourfe concerning the Cattfe oj 
the different Refrangibility of the Rays oj 
Light. 


SIR, 

Read March i,/' ' I have not the honour of yout 
1 acquaintance, 1 have prefumed tc 
addrefs the inclofed paper to you, relating to optics 
and aftronomy. The unwearied zeal which you have 
ihewn, Sir, for the improvement of thefe fciences, 
made me conclude, that whatever has an appearance 
of truth or novelty on fuch fubjeds, tho’ inconfidera- 
ble in itfelf, might not be unacceptable to you. Be- 
fides, among all the focieties of the learned in Europe, 
I could think of no abler judge to confult on thefe 
matters, than the author of the “ Aberration of Light, 
and of the Variation of the PrecefTion of the Equi- 
‘‘ noxes the two greateft difcoveries, without 
doubt, that have been made in aftronomy for half a 
century. Perhaps you may be able, Sir, from the 
many accurate obfervations you have already made, 
to decide the queftion relating to the velocity of light} 
or, at leaft, to determine, whether the obfervation 
propofed be pradicable : for I am very fenfible, that 
many obfervations, which appear eafy in fpeculation, 
cannot be put in execution. 

If you find any thing in the inclofed worthy of tire 
public view, you are at liberry to lay it, in whole, or 

10 
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in part, before the Royal Society, or to make what 
ufe of it you fleafe. I am, 

S X R, 

Your nioft obedient humble fervantt 

T. Mekill. 

f 

Concerning the Caufe of the dsjferent Refran- 
gibility of the Rays c/' Light, hj Mr, T. 
Melvill. 

Read March 8, j , "T N Order to account for the diffe- 
*753- ^ refrangibility of the diiferent- 

Jy-colour’d ray?, Sir Ifaac Newton -f*, and feveral of 
his followers, have fuppofed, that ‘their particles are 
of different magnitudes or denfitiesj but if there be 
any analogy between the refradtive power and gra- 
vity, it will produce equal velocities in all particles, 
whatever their magnitude or denfity be and fo all 
forts of rays would he equally bent from their rights 
lined dire^ion, 

2. It leems therefore a more probable opinion, 
which others have advanced, that the dif^rently- 
cobur’d rays are projedred with different velocities 
from the luminous body j the red with the greateft, 
violet with the leaft, and the intermediate colours 
with intermediate degrees of velocity j for, on this 
hypothefis it is manifeft, that they will be differently 

' refradred 




f Newton’s Optics, Query 39. 
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refraded in the prifmatic order, according to obfcr- 
vation. 

3. On fuppofition, that the different re^rangibility 
of light arifes fblely fiom the different velocities of 
the rays before incidence, thefe velocities mufl: be to 

one another nearly as their fines of refraftion. I 

fay nearly j for their exad proportion cannot be dif- 
covered, but by the folution of the following pro- 
blem, tvhich 1 take this opportunity of propofing to 
the learned: 

If two bodies fall, in equal angles of incidence, on 
a fpace terminated by parallel planes, in which 
any power adts perpendicularly to the planes 
(according to the hypothefis in Prop. <>4, Lib. I. 
of the Prin<;ipia) the ratio of the fines of emer- 
gence to the common fine of incidence, and 
confequently to one another, being given, to 
determine the proportion of their velocities at 
the time of their incidence on the firfl: plane. 

4. Their velocities in any given medium (fuppofe 
air) being once determined, their velocities in any 
other may be eafily difeover’d j for they are to thofe 
in air as the fine of incidence to the fine of refradtion, 
when the ray paffes from air into the other me^ 
dium •f*. 

y. While the differently-colour’d rays are fuppofed 
to move with one common velocity, any pulfes, ex- 
cited in the acthcreal medium, mufi: overtake them at 

equal 


t Pfincipia, Phil. Nat. Prop. 95, Lib. L 
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equal diftances ; and therefore tlis intervals of the fits 
of reflexion and tranfmiflion, if they arife in this 
manner, as Sir Ifaac conjedlures, would be all equal : 
but if the red move fwifteft, the violet flowell;, and 
the intermediate colours with intermediate velocities, 
it is plain, that the fame pulfes muft overtake the 
violet fooneft, the other colours in their order, and 
lafl of all the red j that is, the intervals of the fits 
mufi: be leaft in the violet, and gradually greater in 
the prifmatic order, agreeably to obfervation. 

6. Let c denote the velocity of the sethereal pulfes, 
V the velocity of red light, and U that of violet ; / 
and J the intervals of their fits, and D the diftance 
between two fucceeding pulfes : it is plain, from the 
nature of Newton's hypothefis, that 7 is to D, as V 
to C—V : and again, D to J as C— U to U: there- 
fore, ex aquo, I is to J, as CF-^VU to CU-- Fl/^ 

from which we have the equation 

Therefore, as the propqrtion between the intervals of 
the fits in red and violet, can be afiSgned by experi- 
ment, and the proportion of their velocities in any 
medium like wifi’, by Art. 4. the velocity of the ethe- 
real pulfes may be eafily computed. The velocities 
of the red and violet in air are nearly as 78 and 
77. In the celeftial fpaces they are lefs, but almofl: 
in the fame proportion J the intervals of their fits are 
by experiment as 100 and 63 f, from whence, by 
the canon now laid down, the velocity of the athereal 
pulfes in the celeftial fpace is found to be to that of 

red 


f Nwton’s Optics, bib, II. P«t I, Obf. 14. 
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red light as 79765 to 78000. As light moves from 
the fun to us, by Dr. Bradley’s accurate eftimation, 
in 8' I a" [a\ the pulfes of die sethereal fluid muft 
be propagated thro’ the fame fpace in about 8' 1''. 

7. Hence alfo may be determined, in known mea- 
furesj the diftance between two fucceeding aethereal 

pultes for D = — y — .. 

8. Upon the hypothefis of the different velocities 
of different colours, we may underfland, at lead in 
general, the reafon of the ftrange analogy, difcover’d 
by Sir Ifaac, between the intervals of the fits, and 
the fpaces occupied by the feveral colours in the 
fpedrum (a thing hitherto unexplained {b) j fince,from 
the velocities of the feveral rays, upon which depend 
the intervals of the fits, as has been now explained, 
arife likewife their feveral degrees of refrangibility. 

9. But, as it is of great confequence in philofophy, 
to diftinguifh between fads and hypothefes, however 
plaufible, I obferve, that the various refrangibility, 
reflexibility, and inflexibility, of the different colours, 
and their alternate difpofidons, at equal intervals, to 
be refleded and tranfmitted, which are the whole 
ground-work of the Newtonian fyftem, are to be 
confider’d as undoubted fads, deduced from experi- 
ment } but that the velocities of different rays are dif- 
ferent in the manner now defcrib’d, is no more than 
probable conjedure : and tho’ this point fhould be 
decided, by a method that we are now to propofe, 

it 

{a) Eannes’s Abridg. TranfaA Vol. VI) p. 157. 

(ij Compare Newt. Opt. Book I. Part 2. Prop 3. with Book 
II. Part 3. Prop. 16. 
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it would ftill remain uncertain, whether the fits of 
reflexion and tranfmiffion confift in an alternate acce- 
leration and retardation of the particles of light, or in 
fome±ing elfe. For inftance, it might be fuppofed, 
that every particle of light has two contrary poles, 
like a loadllone j the one of which is attracted by 
the parts of bodies, and the other repell’d ; and that^ 
befides their uniform redtilineal motion, the particles 
of diiferently-colour'd rays revolve in different periods 
round their centers } for thus their friendly and un- 
friendly poles being alternately turned towards the 
furfaces of bodies, they might be alternately difpofed 
to reflexion and tranfmiflion, and that at different 
intervals, in proportion to the periods of their rota- 
tion. Laflly, tho’ it were proved, that the fits do 
.proceed from an alternate acceleration and retardation 
of the particles -of light, it would ftill be no more 
than probable conjetlure, that this is brought about 
by pulfes excited in the asthereal medium. Nay there 
are fome circumftances in thefe phaenomena, that 
feem hardly intelligible by that hypodifefis alone : as. 
Why the intervals of the fits are lefs in denfer me- 
diums (a) j and, Why they inci'eafe fo faft, and in 
fo intricate a proportion, according to the obliquity 
of incidence (h). 

I o. By Dr. Bradley’s beautiful theory of the aber- 
ration of light, the ftars appear to be removed from, 
their true place to a certain diftance, according to the 
proportion which the tranfverfq motion of the fpedla- 
tor’s eye bears to the vebcity of light. It is plain 

theraore. 


{a) Newt. Opt. Book II, Part 3, Prop, 
{^) Prop. I?, 
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therefore, that, on our hypothefis, any ftar mufl 
have a different apparent place for every differenl 
colour i that is, its apparent difk muft be drawn ou) 
by the aberration into a longitudinal form, refem- 
bling the prifmatic fpedrum, having its red ex 
tremity nearefo its mean place. In the ftars fitu- 
ated about the pole of the ecliptic, its L- ngtl- 
foould continue always the fame, tho’ directed alon^ 
all the different fecondaries of the ecliptic in the 
courfe of a year : but in thofe which lie in or neai 
the plane of the ecliptic, it fliould be greateft at the 
limits of the eaftern. and weftern aberrations, the flai 
recovering its colour and figure, when the true anc 
mean places coincide. But there is no hope of dif 
covering, whether our fyftem be true or falfe, b} 
this confequence of it : for the greateft length of the 
dilated difk being to the whole aberration, as the dif- 
ference of the velocity of the red and violet to the 
mean velocity of light, i. e. but about a 77th par 
of it, cannot much exceed the fourth part of a fecond. 

II. The time which the extreme violet light take 
in arriving from any diftance to the eye, will be te 
that which the extreme red takes in coming fron 
the fame, as 78 to 77. If Jupiter be fuppofed in s 
quadrate afped with the fun, in which pofition th< 
eclipfes of his fatellites are moft commodioully ob- 
ferved, his diftance from the earth being nearly equa 
to his diftance from the fun, light takes about 41' ir 
paffing from him to the earth; therefore the laf 
fenfible violet-Hgbt, which the fatellite refleds befon 
its total immeruon into Jupiter’s fhadow, ought t< 
continue to affed the eye for a 77th of 41'i that is 
about 3 a" of time after the laft fenfible red light h 
gone. It is therefore a certain confequence of om 

L 1 2 ‘ hypothefis 
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hypothefis, that a fatellite, feen from the earth, ought 
to change its colour about half a minute before its 
total iramerlion, from white to a livic grcenifh co- 
lour j thence into blue, and at laft evanilh in violet. 
I need hardly obferve, that the fame phaenomenon 
muft take place in die time of emerlion by a con- 
trary fucceffion of colours, beginnbg with red, and 
ending in white. 

12. If this phaenomenon be perceived by aftrono- 
mers, we fhall have a direft proof of the dilFerent 
velocities of the differently-colour’d rays, and, con- 
fequendy, a mechanical account of their different de- 
grees of refrangibility j for I fee not, to what other 
caufe filch an appearance could be reafonably afcribed. 
If it be not, we may conclude, that rays of all co- 
lours are emitted from the luminous body with one 
common velocity. 


Geneva, Febl i, 1753. 


T. Melvill. 


. This paper was delivered to Mr. Short, in order to 
attend to the particular obfervation of Jupiter’s 
fatellites recommended by Mr. Melvill, who 
after fome time made the following report to 
the Society, 

■pVER fince this paper of Mr. Melvill’s was put 
into my hands, I have carefully attended the 
emeri&ons of Jupiter’s firft fatellite tnro’ a refledling 
telefcope of four feet focal length, and with a proper 
magnifying ^wer j but I have not perceived the lead: 
alteration in die colour of the light reflected by the 

fatellite^; 
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fatelUte, except In quantity. It may indeed be obferved, 
that thefe emerfions ai'e feen fooner or later thro’ te- 
lefcopes of dilFerent lengths, and by eyes of different 
goodnefs : and it may therefore be alleged, that there 
is a certain quanti-.y of time elapfed between the very 
firft emerfion of the fatellite, and the inftant when 
it is perceived by the very beft eye,- affiffed by the 
beft telefcope j and that, during this interval, the 
fucceffien of colours, above-mention’d, is perform’d. 
But our author, in confequence of his hypothefis, 
fays, that this fucceffion of colours may be per- 
ceived for the fpace of 3 2" after the firft emerfion of 
the fatellite j and I am fully fatisfied, from repeated 
obfervations, that the quantity of time ■ elapfed from 
the very firfi emerfion of the fatellite, till it is per- 
ceived by a good eye, affifted by a good tplefcope, 
can amount only to a very few fecohds. So that, 
upon the whole, we may conclude, that it does not 
appear, by the obfervations of the emerfions of the 
firft fatellite of Jupiter, that the rays of different 
colours move with different degrees of velocity. 

But our authw’s co nclu fion, that, if tim. r^a 
light emitted from Jupiter’s fatdlites, at the time o. 
their immerfion and emerfion/ fhould not be founc 
of different colours, the rays of all colours emittec 
from luminous bodies will have one common velo- 
city, feems only to hold good, on a fuppolition, tha 
light is propagated by a continued motion, in tb 
manner of a projedtile. 

' Dr. Knight, in his treatife on attradlion and re 
pulfion (Prop, dp.) has confider’d the propagatioi 
of light, as performed by vibrations in an elafti 
fluid, in the fame manner as found is produced b; 

vibratic® 



[ 27 ° ] 

vibrations in the air: and he thinks, that it is as eafy 
to conceive how the velocities of the particles of light 
may be" diiferent, and yet take up. equal times in pro- 
pagating their motion from one to another through a 
given fpace, as to explain how fouiids of different 
tones move with equal yeloci ies. . In accounting for 
both, Hnihews, that, in a feries of particles, which 
mutually repel each other, the greater their velocity* 
the nearer they will approach other, in communi- 
cating their motions from one to another i and con- 
fequently each of them muft move thro’ a greater 
^ace in ib doing : wherefore the fame time may be 
jqjent in propagating a fucceffive motion thro’ a feries 
of particles, whofe velocity is greater, if each parti- 
cle has to move thro’ a greater fpace, as is J^ent, 
where the velocity of each particle is lefs, but is con- 
tinued thro’ a lefs fpac^. The dilemma, to which 
our author’s reafoning feems to have reduced the 
dodhrke of refrangibilUy, may therefore be cbniider’d 
as a proba!?le argument for adopting this, hypothefis 
of the propagation of light thro’ an elaftic medium. 


XXXIX. T!he Cafe of ihe Operation for ths 
Empyema, fuccfsfuUy performed by Jofeph 
Warner, B. R. S* and Surgeon to GuyV 
Hofpital. 

lUad^jaw jviarch i/yz, I did 

myfelf Ae honour of communi-. 
eating to the Royal Society the cafe of John Hines, 
on whom I had performed the operation for the 

empyema 



empyema with fuccefs. Since which time, I have per- 
foimed the fame operation a fecond time with equal 
benefir 5 and therefore prefume to lay this cafe likewile 
before you, as a farther proof of its ufefulnefs under 
the like circumftances. 

J OHN Collier, aged 1/ years, was admitted into 
Guy’s Hofpital on the xo of May, I7f3, on ac- 
count of a complaint in his cheft, which he had la- 
boured under for three or four weeks. His fymptoms 
weie a continual pain in his left fide, a difficulty in 
breathing, and an inability of lying on his right fide, 
or of fitting upright, without greatly increafing his 
complaints. His pulfe was quick, and low; he had 
a fliort cough, was a good deal emaciated, and ap- 
pear d fallow in his complexion. 

Upon examination, I perceived a fmall tumor, 
fituated on the anterior part of the thorax obliquely, 
on the left fide of the extremity of the fternum or 
breaft-bone. There was not the leaft difcoloration 
of the integuments. On prefling upon the tumor, 
his pain and difficulty of breathing were increafed, 
and there appear’d fomething like a flud:uation under 
my fingers. He had never any rigor, which is a 
fymptom generally attending the formation of matter; 
but from experience I have found, that the want of 
this fymptom is no proof of the contiary. 

From the foregoing circumfiances, and fymptoms, 
I made no doubt of the propriety of the operation,, 
which I performed in the following manner ; 

The patient being properly -fituated asid fecured,, 
I began with making an incifion of about two inches 
long through the integuments, and tendinous ex- 

panfion 
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panfion of the oblique mufcles of the abdomen upb^, 
the moft prominent part of the tumor : then I proW 
ceeded to the making a fecond indfion, of an equal 
length with the former, tranfverfely thro’ the upper 
part of the reStus mufcle (which had a perfed healthy 
appearance), diredting my knife forwards, betwixt 
the cartilaginous portions of the feventh and eighth 
ribs, into the cavity of the thorax 5 upon which a 
thick clotted matter, to the quantity of 23 ounces and 
upwards, was difcharged. After the whole of the 
matter was difcharged, I introduced the fore-finger 
of my right-hand into the cavity, with which I evi- 
dently felt the lungs quite loofe and free from ad- 
hefion, the mediaftinum, and fuperior part of the 
diaphragm •, which laft had been prefs’d fomewhat 
lower than its natural fituation by the weight of the 
incumbent matter. From whence it undoubtedly 
appear’d, that tHs great quantity of matter was con- 
tained in the cavity of the thorax. 

After the whole of the matter was difcharged, I 
introduced a linen tent, properly fecured, into the 
cavity j which was continued to be introduced every 
day for about three weeks, now and then, as occafion 
required, making ufe of the prepared fponge-tent. 

The difcharge of matter was confiderable for the 
firftweek, when it began to decreafe gradually, till, at 
the end of three weeks, there was no difcharge at all. 

From this time, fuperficial applications only were 
made ufe of. At the end of five weeks he was per- 
fedly well, and has recovered his former plumpnefs, 
and healthy appearance. 

I mufl: obferveto you, that, about two years ago, 
he received a violent blow on his left fide by a 

fallj 
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fall } for which he had little or no care ta^fn of 
him. He has ever fince this accident had fome com- 
plaints in his fide at times, but not conftantly } nor 
have they ever been fo bad, as to prevent his ading 
in his bufinefs as a failor, till within a few weeks 
before he applied to me. 


London, Hatton Garden, 
June 28, 1753, 


XL. ExtraB of a Letter from Mr. James 
Dodfon to Mr. William Mountaine, F^R.S. 

May 26, 1752 * 

Rcad^ July 5, world has, without difpute, 

X obliged to the invention of 

fluxions, for many concife methods of calculating 
the peripheries, areas, and folidities, of curvilinear 
figures } but it muft be confefied, at the fame time, 
that the mofi: ufeful, everi of thofe, had been com- 
puted before, tho’ by methods more laboripus \ and, 
confequently, fince the truth of the principles of 
fluxions was long difputed, that art feems rather to 
have received, than to have aiforded, any advantage, 
in thofe cafes. 

Neper and Briggs calculated their feveral tables of 
logarithms, with almoft infuperable labour ; and Van 
Ceulen was rendered famous for his approximation to 
the quadrature of the circle, on acc(i>unt of the acknow- 
leged tedioufnefs of its computation. The methods 
of computing logarithms were indeed improved, by 
the affiftance of the properties of the Hyperbola, and 

Mm the 
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the uTe of infinite feries, before the great inventer of 
fluxions was known in the world: but then,^ thebu- 
finefs of logarithms being purely arithmetical, the 
Hyperbola was foreign to the fubjedk j and the nature 
of infinite feries, tho’ well adapted to the purpofe, 

was at that time but little underftood. 

I am fometimes induced to believe, that, if the lat- 
ter (/ ^ the nature and ufe of infinite feries) had 
arrived at any degree of perfeffion, before the in- 
vention of fluxions, moft of the feries. which are 
given for the above-named kind of calculations, and 
have been deduced from fluxional procefles, would 
have been difcovcred without the afliftance of them .. 
and I am of this opinion, becaufe I am certain, that 
many of them might have fo been : to inllance in 
both the cafes above quoted j vtz. the feries, for 
making logarithms, and for redtifying the circle. 

And firft, the terms of one of the moft Ample 
feries, for exprefling the logarithm of a given num- 
ber is compofed of the powers of the excefs of that 
number, above unity, divided by their refpeaive indi- 
ces • of which the firft, third, fifth, terms are af- 
firmative, and the fecond, fourth, fixth, &c. terms, 
are negative j and the difference between the fums of 
the affirmative and the negative terms, is the Neperian,, 
hyperbolic, or (as fome call it) the natural logaritlim, 
of the given number. 

Now a mathematician, who underftands the nartxre 
and management of feries (altho’ wholly ignorant of 
fluxions, (X what the juftly celebrated Dr. Halley, in 
his admired inveftigation of this very feries, publilhed 
in N** 2 id of the Philf^ophicdl calls 

ratiuncula, &c.) might arrive at the fame conclufion,, 
in the following manner ; 

oince 
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Since the logarithm of unity is univerfally deter- 
mined to be nothing} that of 2, 3, 4*, 10, or any 
othcr number, confider’d as a root, is one j that of 
4, p, 16, 100, &c. confider’d as the fquare of that 
root, is two j and fo on ; it follows, that (in all cafes) 
the logarithm of a greater number will exceed that of 
its lefler ; and each logarithm will have fome i-ela- 
tion to the excefs of its number, above unity, the 
number, whofe logarithm is nothing : the terms of 
the feries, therefore, which will reprefent the loga- 
rithm of any number, will confift of the powers of 
the excefs of that number, above unity, with fome, 
yet unknown, but conftant coefficients. 

That the logarithm of the fquare of any number 
is twice the logarithm of its root, is a well-known 
property of thbfe artificial numbers j and therefore, 
the doubles of the particular terms of the aflumed 
feries will conflitute a feries, expreffing the logarithm 
of the fquare of the given number. 

But, by the fourth propofition of the fecond book 
of Euclid, the fquare of any quantity is equal the 
fum of the fquares of its two parts, more a double 
redangle of thofe parts j which, in this cafe (where 
the given number has been afTumed, to confift ol 
unity, and an excefs) will be unity, more twice that 
excefs, more the fquare thereof. 

If, therefore, the fcveral powers of the compound 
quantity (twice the excefs of the given number above 
unity, more the fquare thereof) be multiplied by the 
above affumed coefficients, and afterwards rangec 
under each other, according to the powers of the 
faid excefs J their fums will again exprefs the loga- 
rithm of the fquare of the given number. 

Mm a Now 
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Now, fince the logarithm of the fquare of the 
given number may be thus expreffed by two infinite 
feries, each conftituted of the excefs thereof, above 
unity, and its powers j it follows, that the coefficients 
of the like powers of that excefs, in each feries, will 
be equal between themfelvesj and, confequently, 
the values of the unknown coefficients may be ob- 
tained, by fimple equations; and thefe coefficients 
will, by the procefs annexed, appear to be, the re- 
ciprocals of the feveral indexes of the powers of that 
excefs, affedted alternately with the figns -f- and — , 
as was b^ore found, by the quadrature of tne Hyper- 
bola, by Dr. Halley in the above-cited Phihfophical 
Tranfahion, and by many who have ufed a fluxional 
procefs. 

But, there is another logarithmic feries equally fim- 
pk with the former, confiding of the fame terms, 
but all affirinative. This has been demondrated to 
be the logarithm of that fi-adtion, whofe numerator 
is uni^i, and denominator a number, as much lefs than 
unity, as the former number exceeded it. 

Now, if an infinite feries be formed from that 
fraflion, by adtual divifion, it will confid of unity, 
and all the powers of that defedt; and if the feveral 
powers of the excefs of this infinite feries above unity, 
be multiplied by the coefficients above-found, and 
ranged according to the powers of that defedl, their 
films will exhibit the above-defcribed feries, for the 
logarithm of that fradtion, as appears by the opera- 
ration fubjoin’d. 

As to the application of thefe two feries, and their 
fum, to the finding the logarithms of numbers 5 the 
fame, being copioufiy treated of by Dn Halley (in 
the Pbibfophical Tranfa$im before quoted) there is 

no 
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no occafion for the repetition thereof here. NotCt 
The above trad of Dr. Halley’s is printed with the 
explication of Sherwin’s tables of logarithms (fol. lo) 
with many examples of the ufe thereof annexed. 

Secondly, The terms of one of the bell feries, for 
the redification of the circle, are compofed of the 
odd powers of the tangent of any arc, not exceeding 

degrees, feverally divided by their refpedive in- 
dexes } of which the firft, third, lifth, &c. terms are 
affirmative} and thefecond, fourth, lixth, &c. terms 
are negative ; and the difference, between the fums of 
the affirmative and negative terms, is the length of that 
arc, of which the tangent, and its powers, conllitute 
the feries. 

Now a mathematician, who underflands the na- 
ture and management of feries, altho’ wholly igno- 
rant of fluxions, might invefligate this feries in the 
following manner : 

It has been geometrically demonftrated, that, the 
radius of a circle being unity, if the double of the 
tangent of any arc, be divided by the difference be- 
tween unity, and the fquare of that tangent, the 
quotient will be the tangent of twice the arc. 

Now if an infinite feries be formed by adual di- 
vifion, its terms will confift of the doubles of the 
odd powers of the tangent, and will be all affirma- 
tive } which feries will -exprefs the length of the tan- 
gent of the double of that arc, whofe tangent and its 
powers conftitute the fame. 

If a feries, confifling of the tangent and its powers, 
with unknown coefficients, be aflumed (as in the for- 
mer cafe) to exprefs the length of the arc } then the 
length of the double of that arc may be exprefled 
two ways } viz. either by multiplying each term of 
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tthe feries aflumed by the number two ; or by finding 
the powers of the feries above defcribed (which ex- 
hibits the length of the tangent of the double arc) 
multiplying each power by its proper coefficient, 
ranging the produds under each other (according to 
the powers of the tangent of the fingle arc) and find- 
ing their fum. 

Now, fince the length of the double arc may be 
tthus exprefled, by two infinite feries, each conftituted 
.of the tangent of the fingle arc, and its powers j 
therefore the coefficients of the like powers of that 
tangent, in each feries, will be equal between them- 
felves i and confequently the values of the unknown 
coefficients may be obtained by fimple equations. 

Lafily, fince the feries, which gives the length of 
the tangent of the double arc confifts only of the odd 
powers of* the tangent of the fingle arc, therefore 
none of the even powers thereof qan range there- 
with : now thefe will- not occur in the odd powers 
of that feries j ^nd therefore the feries, alTumed to 
cxprefs the length of the fingle arc, whofe double is 
to be compared with the fum of the former, muft 
confiifi: only of the odd powers of that tangent j and 
•then the feries firft mentioned refults from the opera- 
tion, as will appear by examining the fame, as hereto 
annexed. 

■ I am thoroughly fenfible, that, to the learned, 
who are already mailers of the invelligation of thele 
feries by other methods, this will appear to be an 
e£&y of more curiofity than ufes but, with regard 
to Undents, I humbly conceive it will have its ad- 
vantages j becaufe by thofe, who are acquainted with 
the notation of algebra, and the manner of folving 

fimple 
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Gmple equations, the nature of the feries, and the 
operations above ufed, may be eafily obtained ; and 
they may be hereby enabled to make a fcientific ufe 
of logarithms in arithmetical, and of the redificatioa 
of the circle, in geometrical calculations j which at 
prefent cannot be done, till a much greater progrefs 
IS made in mathematical knowlege, without great 
labour j as well as to examine and corredt the printed 
tables of both forts, if dubious, or found to be erro- 
neous. 

The operation neceflary to find the coefScients of a 
feries, which will exprefs the logarithm of a given 
number. 

If the given number be reprefented by then 
she following feries may be alTumed to reprefent its 
logarithm ; 

n-\-xn*' -\-yn^ + &c. 

And 2n 4* 2 xa* 4- 4- 22;«^4" ^c. will! 

reprefent the logarithm of the fquare of that number j 
viz, of I 4- 2 « 4“ nn. 

But,, becaufe zn-^nn is- die excefs-of 1 + 2«4'^'^j. 
ibove unity, therefore its logarithm will be alfo ex- 
preffed by 

2»4“«« + X 2 «4-«a* 4”/ za+nn^'-^zx zn-\-m^', ^c.. 
Now zti+nn * = 4 a« 4“ 4^^ + ^ 

= ^*'4* i2a+'4- &c.. 

zn-\-n^ =^ i6a4-.4-32a5, 

2«-4-aa^'s=s- 
'Therefore, 
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■%n^nn zss.in-\-nn ; 

*x * - /\xnn + + xn^ ‘ 

j% tn^nn^ =s 8;'«3 ^ j 2j,«4 + 6;?«5 &c. 

zn ^ 6zn* 4* 3 G?<r , 

m zn-\-nr^ = 32 ««* ^c. 

And the fum of thefe is equal to the logarithm of 

the fquare of i4-=^* ^ , r ^ «? • r . 

If an equation be formed, of the coefficients of «•, 

in each of thefe expreffions of the logarithm of that 
fquare. 

Then 2Ar= i + 4*5 whence — i ^ 

And, by preceding in the fame manner with the 
coefficients of, «♦, and fupplying the 

places of ic, y, ^c. as they arife, by the numbers 
(fo found) we ffiall have 

jyss — 4-4-8yi whence 4- -Jssy; 

— i 4 -i^ 4 - iSzj whence — 4— 2 ; 

» — ^ 4 - 52 aj whence + 4=«j 
Confequendy, the logarithm of i4-» will be ex- 
preffed by «— 4 a*4- i «3— t »+ +t ^c. as 

above afferted. 

A^in, fince ^ i4’^+^*4“^® 

as appears by the following divilion ; 

i—«)i ('i+«4-«*, 

I— » 

4 -« 

4.«— «« 

4 . pi 

And, fince the excefs of that feries, above unity, 
is the feries » 4 - »* Hr ^ 


nni.— 
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I 

Therefore the logarithm of will coafiftof the 

urns of the powers of that feries, multiplied by the 
ibove-tound coefficients &c. 


Slow the) 


And, 


li r 


0 ^ 

1.8 
O u 
flHCO 


«* + 2«3-}-3«+4-4,mS, 

-p ^c, 

&c. 



cj 


O 



« -f- ?2* -j~ ^C. 

J K 3 ’ 1. »S , fc?;.. 


The films of which, 

will be the logarithm of — as above affimjed. 


The operation necelfary, to find the coefBpients of a 
feries, which will exprefs the length of the arc of 
a circle, by the tangent of that jirc, aftd dft 
powers. 

Let a reprefent the length, of the arc, and t the 
length of the tangent thereof ^ thep the tangent of 

that arc whofc length is 2 <?, will he— which 

fradtioii is equal to the infinite feries, it -f- 4" zt^-jr 

ar? 4- 2/5, See the divifion. 

N n 
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I-ft )tt ( It 4- 2/^ + itti 

4 it"^ 

4 

4 2/5 


And by performing, the neceflary mult^lication% 
or diviiions, it will alfp appear, that 



8/5424/54 48/54 80/9, Gfr. 



32/54 ido/5'4480/9, & c > 



128/54 896/9, ^c. 



512/9, 


Now if w« afliime, for the value of <r,, the follow- 
Big feries, / 4 flf /5 4 ;'^^ 4 'S^^ 4 «/’,. 

Then 2/4 4 27/54 22;/5 4 2a/9, %a^ 

And becaufe is the tangent of the arc, whofe- 


len^ IS 2tf, therefore 


4«X; 




A - 1 - f ^ 

Which, e^efiion is ei|aivaleiit to the fum of the 
following feries i for 

xt 



2f 

I — tt 
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=2/+ 2/3 + ^ti + 2/y + 2/», 




X X 

y ^ 

Z X 

U X 



32^’/34-i5qyjf7+48oy/’, 
itSzt'^‘{-Sp6z(^f ^c. 

Sl2Vt9, ^c. 


And (by making an equation, between zxy the 
coefficient of /» in the firft-found value of za, and 
a+S^r, the fum of the coefficients of in the latter) 
2Xz=s2 + %x i whence — ^ =;=x. ^ 

And, by preceding in the fame manner, with the 
coefficients of /s, ^c, and fupplying the places 
of X, y, z, &c. (as they arife) by the numbers ffo 
found) we ihall have ^ 


2y—2 — ~-|-32yj whence y=r-j-f. 

2 «= 2 -f-h -454. 1 23^ . whence 

And 2a.5a2 — 4 " -\rfi2ui whence aasr-f.^ 
Therefore we may conclude, that /— 4/344^5-, 

^ r74^/9, ^ , 

The application of this feries to the redification 
pf the circle is extant in many authors •, particularly 
in Sherwin’s tables of logarithms, above-quoted 
folio ff. ^ i 

When the arc is juft 45 degrees, then /= i, and 
•he feries becomes 4 --i 4 *f'--f+i, &c. which con- 
verges exceedingly llowj but, by the affiftanceof a 
' N n 2 methoc^ 
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metliodj given in the appendix to M. De Moivre’s 
Mifcelianea ^ ^Ahafyikd, it may be transformed to an- 
other, converging qi'icker; which method is applied 
to this very feries, in folio 3^2 of the Mathematical 
'Repi^icry, Vol. I. 


XLI. ^ Letter from John Lining, M- D. of 
tharks-Town, South-Carolina, to the Rev. 
Thomas Birch, D. D. Seer. R. S. concern- 
ing the ^antky of Rain fallen there from 
Janiuary 173B, to December 1752. 


Rev. Sir South CaF'olina, Charles-1f own, April 

' ’ «7S3- 

Read JttJy 8, r*|r~\ H E jfavoumble reception, which 
j[ my former papers met with from 
the Royal Society, enedtirages me to fend you a table 
of the quantity of rain, vsfhich fell in Charles-Town 
tor thefe Ty years laft paft> which, if continued for 
half a century, might be of ufe, in difeovering to us 
the changes made in a climate, by clearing the land 
of its wood's. Tho’ I formerly fent a table of the 
raih from 173-8 to i74.y incluhve, which is publifh’d 
in 487 of the Philofopbical TranfaBions yet, 

I thought it ^uld be more convenient to bring the 
f^hOle ihto one view, I have not only added to this 
«able tho rain of tfeofe years, but have likewife diftin- 
gniihed the quantity which fell in the feveral fcafons. 
this 1 continued the old flile to the firfl of 
that the ihean quantity, in each month, 
ini'ife the ifeeEent feafens, 'might be given exadtly, 

' ' As 



A Table of the Depth of Rain, in Inches and mUIefimal Parts, which feH in Charles-Town, 



Total f I.4^8»J4.42 
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As we have many thunder- gufts in the hot months, 
in which a vaft quantity of rain falls, the depth of 
the rain, in thefe months, is thereby greatly increafedi 
for then we have very little rain, excepting in thun- 
der- fhowers. 

On the 30 of June, 175'0, in a thunder-ftorm, 
there fell, in two hours, S' 33 f inches of rain. 

On the 16 of September, 1751, there fell, in 24 
hours (but the greateft part in 6 hours) <>.9 5- finches 
of rain. 

On the 15 of September, ' 17 72, during the time 
of the moft violent hurricane, that was ever felt in 
this town, the depth of rain, which fell, was only 
3 .740 inches, and the greateft part of that was the 
ipray of the fea. 

From the 17 Sept. 1751, to the 7 Auguft 1752, 
was the drieft feafon ever known in this province. 

Since I font an abftrad of my meteorological ta- 
bles to the Royal Society, 1 have feen Fahrenheit’s 
thermometer in the ftiade once down at the 10 de- 
gree i and once laft fummer it rofe to the 1 00 de- 
gree. I am, 

SIR, 

Your moft humble /ervant, 

John Lining* 


A Tabx e. 
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XLIL A Letter from Mr. Emanuel Mendez 
da Cofta, F. R. S. to the Rev. Thomas 
3irch, D. D. Seer. R. S. concerning the 
TolBl, found at Dudley in StafiTordftiire, 
and deferibed in the Phil. Tranf. N. 496. 

SIR, 

Read July \zj | ^HE famous fofhl, which Dr. Lyttel- 
* ^ X ihew’d to the Royal Speiety Ibinc 
time ago from Dudley in StafFordfliire, and which is 
engraved and deferibed in N® 496 of the TranfaBionSy 
caiifcd many arguments to what clafs of animals it 
belonged. Dr. Pococke afterwards produced two or 
three Ipecimens of it extended, which proved it of 
t'le cruftaceous tribe of animals. But none of his faid 
fpecimens being very fair, I have taken the liberty to 
lend you a very fair fpecimen of the faid foffil ex- 
tended, fent me laft week from the iron mines at 
Colnbrookdale in Shropfliire, and which abfolutely 
determines me to pronounce it to be the remains of a 
cruftaceous animal, of that kind called Pedicidr ma- 
riniy which are fcaled all round, and can at will roll 
themfelves up : And this particular kind (not to my 
knowlege yet difeover’d from fea) may be juftly 
f/nonyraed Pediculus marinus major trilobos. 

Tlio’ I heretofore thought it not deferibed by any 
Englifti author, yet I find it is deferibed and figured, 
tho’ badly, by our late member Mr. Edw. Lhuyd, 
in his XMbophylacium Britamicum Iclmographicy 
Epift, I . p* p6. Table XXIL who found them in 
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plenty in quzmeSy Juxta ades mb, v. D. Gryjidti Rki 
de N^wtoriy arm. prope oppidum SanSii Teilaviiy in 
comitatu Maridunia. He calls it Buglofa curia jiri- 
gofa. He alfo gives the figure of it without any de- 
fcription, in the PhlLTranf. N® 243. 

I beg you would communicate this fupplement lo 
the Royal Society in my name. I remain, with great 
efleem, 

SIR, 

London, July iz^ 

•75 3 " Your very humble fervant, 

Emanuel Mendez da Cofla, 


XLIII. Letters relating to a Theorem of Mr. 
Euler, of the Royal Academy of Sciences 
at Berlin, and F. R. S. for correBing the 
Aberrations in the Objedt-GlaiTcs of re- 
feading Telefcopes. 

I 

A Letter from Mr. James SRort, F. R. 
to Peter Daval, Efq', F.. R. S. 

Dear Sir^ 

Bead April 9."~pHERE is publiflied, in the Me- 
X ^ nioirs of the Royal- Academy ar 
Berlin, for the year 1747, a theorem by Mr. Euler, 
in which, he fhews a method of making objed-glaj 3 cs 
of telefcopes, in fuch a manner,, as not to be afede(i 

by 
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"by the al^errations arifing from the different refrangi- 
bility of the rays of light j thefe objedt-glafTcs confift- 
ingof two menifcus lens’s, with water between, them. 

Mr. John Dollond, who is an excellent analyft and 
optician, .has examined the faid theorem, . and has 
difcovered a miftake in it, which arifes by affuming 
an hypothefis contrary to the eftablifhed principles 
of optics j and, in confequence of this, Mr. Dollond 
has lent me the inclofed letter, which contains the 
difcovery of the faid miftake, and a demonftration 
of it. ^ 

In order to aft in the moft candid manner xvith 
Mr. Euler, I have propofed to Mr. Dollond to write 
to him, fhewing him the miftake, and defiring to 
know his reafons for that hypothefis j and therefore I 
delire, that this letter of Mr. Dollond’s to me may 
be kept amongft the Society’s papers, till Mr. Euler 
has had a fufficient time to anfwer Mr. Dollond’s 
letter to him. I am, 

S I R, 

Sarrey-flieet, April 9, 

Your moft humble lervant, 

James Short. 


H. 
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II. 

A Letter from Mr. John Dollondf to James 
Short, A. M. F. R. S. concerning a Miftake 
in M. Euler'r Theorem for correBing the 
Aberrations in the OhjeB-Glajfes of 
ing Telefcopes. 

SIR, 

Read Nov. 23, r | ARE famous experiments of the 
X prifm> firft tried by Sir Ifaac New- 
ton, fufficiently convinced that great man, that the 
perfection of telefcopes was impeded by the different 
refrangibility of the rays of light, and not by the fphe- 
rical figure of the glaffes, as the common notion had 
been till that time; which put the philofopher upon 
grinding concave metals, in order to come at that by 
reflexion, which he defpair’d of obtaining by refrac- 
tion. For, that he was fatisfied of the impofflbility 
of corredting that aberration by a multiplicity of re- 
fractions, appears by his own yvords, in his treatife 
of Light and Colours, Bookl. Part 2. Prop. 3. I 
“ found moreover, that when light goes out of air 
through feveral contiguous mediums, as through 
** water and glafs, as often as by contrary refractions 
“ it is fo corrected, that it emergeth in lines parallel 
to thofe in which it was Incident, continues ever 
“ after to be white. But if the emergent rays be in- 
** dined to the incident, the whitenefs of the emerging 
“ light will by degrees, in paffing on from the place 
“ of emergence, become tinged in its edges with co- 
“ lours.” 

It is therefore, Sir, fomewhat ftrange, that any 
body now-a- days fhould attempt to do that, which 

O 0 fo 
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fo long ago has been demonftrated impoffible. But, 
as fo great a mathematician as Mr. Euler has lately 
publilhed a theorem * for making objedt-glafles, that 
fliouldbefree from the aberration arifing from the dif- 
erent refrangibility of light, the fubjed: deferves a par- 
ticular confideration. I have therefore carefully exa- 
mined every ftep of his algebraic reafoning, which I 
have found ftridly true in every part. But a certain 
hypothefis in page aSy. appears to be deftitute offup- 
port either firom reafon or experiment, though it be 
there laid down as the foundation of the whole fabrick. 
This gentleman puts m:i£or the ratio of refradion out 
of air into glafs of the mean refrangible rays, and M; i 
for that of the leafl refrangible. Alfo for the ratio of 
refradion out of air into water of the mean refrangi- 
ble rays he puts n:i, and for the leaft refrangible 
N: I. As to the numbers, he makes m = M=s 
and which fo far anfwer well enough to 

experiments. But the difficulty confifts in finding the 
value of iV in a true proportion to the reft. 

Here the author introduces the fuppofition above- 
mention’d j which is, that m is the fame power of M, 
as n is of/Vj and therefore puts and N=:M*. 

V/hereas, by all the experiments that have hitherto 
been made, the proportion will come out thus, iw— i ; 
n — I : : m — M : n — N. 

The leters fixed upon by Mr. Euler to reprefent the 
radii of the four refrading furfaces of his compound 
objed-glafs, are fg h and k, and the diftance of the 
objed he expreffes by a j then will the focal diftance 






-j,. Now, 
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ays he, it is evident, that the different refrangibillty 
the rays would make no alteration, either in the 
olace of the image, or in its magnitude, if it were 
Doffible to determine the radii of the four furfaces, fo 
IS to have n {f —f) = 

M (f — — And this. Sir, I fliall readily 
grant. But when the furfaces are thus proportioned, 
the fum of the refradions will be = o j that is to fay, 
the emergent rays will be parallel to the incident. 
For, i£n + m + 

^ (/— — r). then k— iV (7 — f) 
f+l — f) = o* Alfoifzz — N:m — M::n — i:m — i, 
then n—i — i") -f w — i (7—^4- f—f) —o ; or 
Qtherwife « (f-f) -f w (^— =0 } 
which reduces the denominator of the fradion ex- 


preffing the foCal diftance to f. Whence the focal 
diftance will be s= /z } or, in other words, the image 
will be the objed itfelf. And as, in this cafe, there 
will be no refradion, it will be eafy to conceive how 
there fliould be no aberration. 

And now. Sir, I think I have demonftrated, that 
Mr. Euler’s theorem is intirely founded upon a new 
law of refradtion of his own } but that, according to 
the laws difcover’d by experiment, the aberration 
arifing from the different refrangibillty of light at the 
objed-glafs cannot be -correded by any number of 
reffadions whatfoever. I am. 


SIR, 


London, March ii, Your moft obedient humble fervant, 
1752. 

Tolin Dollond. 

IIL 


Oo 2 
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III. 

Mr. EulerV Letter to Mr, Tames Short, 
F. R. S. 


Monfieur, 

Read July 8,'ir TOUS m’avez fait un tres fenfible plai- 
‘ 753 - y/ en ayant difpof6 M. Dollond de 
remettre la propofition de fes objedlions centre mes 
verres objedtifs, jufqu’ a ce que j’y aurois repondu, et 
je vous en fuis infiniment oblige. Je prend done la li- 
berte de vous addrefler ma reponfe d lui, en vous priant, 
apr^s I’avoir daignee de votre examen, de la vouloir 
bien lui remettre : et en cas que vous jugiez cette ma- 
tiere digne de I’attention de la Societe Royale, je vous 
prierois de lui coramuniquer les preuves detailldes de 
ma thcorie, que j’ai expofde dans cette lettre. Cepen- 
dant j’efpere, que M. Dollond en fera fatisfait, puifque 
je tombe d’accord avec lui du peu de fucces, qu’on 
fauroit fe promettre de mes objedifs, en lestravaillant 
felon la maniere ordinaire. 

Jai rhonneur d’etre, avec la plus parfaite conlide- 
ration, 

Monfieur, 

Berlin, igjuin, 

Votre tres humble, et 
tres obdiflant ferviteur,. 

L. Euler. 


ly. 
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IV. 

A Monfaur Monjieur DoJlond. 

Monfieur, 

R=d^J.l,s.ppTANT tres fenfible J I’homeur qus 
. JL^ me faites, au fujet des verres ob- 

jecbfs, que j’avois propofe, j’ai celui de vous marquer 
d abord mgenument, que j’ai rencontr^ auffi id le plus 
grands obltades dans Texecution de ce deffein, vu qu’il 
s agit de quatre faces, qui doivent etre travaill^e ex- 
actement felon les proportions que j’avois trouvees * 
cependant ayant fait les experiences fur quelquefuns' 
qui parurent le mieux reuffi, nous avons trouv^ que 
1 intervalle entre les deux foyers des rayons rouees et 
violets doit beaucoup plus petit, qu’il ne feroit d’un 
verre fimple de la meme diftance focale. Neant- 
moins je dois avoiier, qu’un tel verre, quand m^me il 
bien feroit parfaitement execute fur mes principes au- 
roit d autres defauts, qui le mettroient au deffous m^me 
des verres ordinaires : c’efl qu’un tel verre n’admet 
qu’un tres petite ouverture en confequence des grandes 
courbures, qu on doit donnef aux faces interieures * 
deforte que lorfqu'on donne une ouverture ordinaire* 

1 image devient tres confus^ ^ 

Ainfi puifque vous vous etes donne la peine, Mon- 
fieur, d’executer de tels verres, en en faifant des experi- 
ences *, je vous prie de bien dillinguer les defauts qui 
peuvent naitre de la diverfe refrangibilit^ des rayons 
de ceux, <mi viennent d’une trop grande ouverture • 
pour cet effet vous n’aurez qu’^ laifler une tres petite 
ouverture. ^ 


Or 


* , Mr. Dollond, in his letter to Mr. Eoler, here referred to, does tot 
■ *5* 4 *nade any trials himfelf, but only he had underllood that 

luch had been made by others, wi&o«t fnccefs, ^ 
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Or fi ma theorle etoit jufte, dont j’aurai bientot 
I’bonneur de parler, il feroit moyen de remedier a ce 
defaut; il faudroit renoncer a la figure fpherique 
qu’on donne ordinairement aux faces des verres, et 
tacher de leur donner une autre figure, et j’ai re- 
marque que la figure d’une parabole leur procureroit 
Tavantage, qu’ils admettroient une ouverture tres con- 
fiderable. Notre favant M. Lieberkuhn s’eft appli- 
que k ti'availler des verres dont la courbure des faces 
decroit depuis le milieu vers le bords, et il s’en eft 
aper9u de tres grands avantages. Par ces raifons je 
crois, que ma theorie ne fouffre encore rien de ce cot^. 

Pour la theorie, je conviens avec vous, monfieur, 
que pofant la raport de refradlion d’un milieu dans 
un autre quelconque pour les rayons moyens comme 
mil, et pour les rayons rouges comme Mil, la 
raifon de m — M a m — i fera toujours fi i peu pri^s 
conftant, qu’elle fatisfera a toutes les experiences, 
conamc la grand Newton a remarque. Cette raifon 
ne'differe non plus de ma theorie que prefime imper- 
ceptiblement : car puifque je foutiens que M=m*, et 
que m difiere ordinairement fort peil de I’unit^ foit 
i et puifque M~m*= i -f-a /»!? a peu pres, 
et / (r-p («)=//«=: CO, aufli fort a peu pres, j’aurai 

(i-cc) *), etw-i=i=!w, done 

m — M ^ . 

!.ra&n 5=^'''”= ou fort a peu pres con- 

Iknte. Dela je conclud, que les experiences d’ou 
le grand Newton a tire fon raport, nc fauroient etre 
conprakes i ma theorie. 

En fecond lieu, je conviens aufli que fi la raifon 
Conft. etoit jufte a la rigueur, il n’y auroit 

plus 
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plus moyen de remedier au defaut qui refulte de la di- 
verfe refrangibilit^ des rayons, de quelque maniere 
qu’on difpoferoit divers milieux tranlparens, et que 
I’intervalle entre les divers foyers tiendroit toujours ua 
raport conftant d la diftance focale entiere du verre. 
Mais c’eft precifement cette confideration, qui me 
fournit le plus fort argument : I’oeil me paroit une 
telle machine dicptrique parfaite, qui ne fc reffent cn 
aucune maniere de la diverfe refrangibilitedes rayons: 
quelque petite que foit fa diftance focale, la fenfibilitd 
eft fi grande, que les divers foyers, s’il y en avoit, ne 
manqueroient pas de troubler tres confiderablement 
la vifion. Or il eft bien certain, qu’un oeil bien con- 
ftitue ne fent point I’effet de la diverfe refrangibilit^. 

La ftrudrure merveilleux de I’oeil, et les diverfes 
humeursj doat il eft compofe,, nae confirme infini- 
ment dans ce fentknent. Car s’il s’agiflbit ieulement 
de produire une leprefentation fur le fond de Toeil, 
une feule humeur auroit 4te fuffifente ; et leCreateur 
n’y auroit pas feurement employe plufieurs. Deld 
je conclud, qu’il eft ■ poflible d* aneantir I’effet de la 
diverle refrangibilite des rayons par une jufte arrange- 
ment de plufieurs milieux tranfparens, done puifque 

cela ne feroit pas polEble, fi la formule j 

Conft. etoit vraye d la rigueur, j’en tire la confer 
quence qu’elle n’eft pas parfaitement conforme d la 
nature. 

Mais voila une preuve direde de ma thefe r je congois 
diverfe milieux trahfparens, B, C, £), E, etc. qui 
different entr’eux ^galement par raport a leur denfite 
optique : deforte que la raiibn de refradion de cha- 
cun dans le fuivant foit le meme. Soft done dans le- 

pafidge 
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paffage du premier dans le fecond la raifon de refra- 
dtion pour les rayons rouges 5 = r : r, et pour les vio- 
lets =: <u ; I ; qui fera la meme dans le paffage du fe 
cond dans le troifieme, de celuicy dans le quatrieme, 
du quatrieme dans le cinquieme, et ainfi de fuite. 
Deli il eft clair, que dans le paffage du premier dans 
le troifieme fera = r* : i pour les rayons rouges, et = 
^3* : 1 pour les violets : de meme dans le paffage du pre- 
mier dans le quatrieme les raifons feront r3 : 1 etv3 : i. 

Done fi dans le paffage dans un milieu quelconque 
la railbn de refraction des rayons rouges eft = r" : i, 
celle des rayons violets ferass-u" ; i j tout cela eft 
parfaitement conforme aux principes du grand New- 
ton. Pofons et deforte que R: 1 , et 

V ; I expriment les raifons de refiraftion des rayons 
rouges et violets dans un pal&ge quelconque : et ayant 
nlr^lR et «/‘u=/Fnous aurons IRt lrz=ilV\ 
j IR I r 

1% ou -|== J-. Ou bien mettes vss.r*^ et i caufe 

IR I 

deZ-nssa/r, on aura oa/r=a/jR, etpar- 

tant V=R*. 

Voila done le fondement du princIpe, que j’ai em- 
ploye dans, ma piece, qui me paroit encore inebranla- 
bk; cependant j’en-foumets la dedfion i 1’ illuftre 
Societe Royale, et a votre jugement en particulier, 
ayant I'honneur d’etre avec la plus parfaite confidcra- 
tion, Monfieur, 

Berlin, Juin 15, Votre tr^s humble . 

et tr^s obd’fiant ferviteur. 


L. Euler. 

XLIV. 
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XLIV. A remarkable Cafe (t/* Fragility, Flexi- 
bility, and Diflblution, of the Bones ; com'- 
municated by John Pringle, M,D. F, R. S. 

^7 Si- JlyX Norwich in Norfolk, gave 
the following Account, June 21, 1752 : 

That Ihe was born Jan. ii, 171B, and never mar- 
ried, or was addidted to any kind of Intemperance : 
That her father was unhealthy a great part of his life, 
but fire knew not what difeafe he was fubjedt to : That 
her mother died when Ihe was a child j but Hie did not 
remember flie ever heard- of her being unhealthy; 
That file herfelf was always look’d upon as an healthy 
ftrong girl, till about i y years of age } then fell into 
the green-ficknefs, and took various medicines, to no 
purpofe : That this difeafe, as far as fhe could recol- 
ledt, was all Ihe had to complain of j doing the or- 
dinary work in a farmer’s houfe, till Odlober 1748 : 
Then was feiz’d with pain univerfally, attended with 
feverilh fymptoms. Thus ftie continued fome weeks i 
after which the pain was chiefly confined to her thighs 
and legs, but not increafed by external preflure: 
That, in September 174P, fhe broke her leg, as fhe 
was waiking from the bed to her chair, without fall- 
ing down, and heard the bones fnap. The fradlure 
was properly treated, and regard had to her indjlfpo- 
fition J but no callus was generated 5 the bones growing 
flexible firom the knee to the ancle in a few months ; 
as did thofe of her other leg. Soon after, thofe of 
her thighs were vifibly afiedted in the like manner. 

P p Both 
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Bo^ii legs and thighs then became very cedernatous, 
and fubje^l to excoriate, difeharging a thin yellow 
ichor* 

The winter after breaking her leg, fhe had fym- 
ptoms of the feurvy, and bled much at the gums. 

Many eminent phyficians, who were of opmion, 
that this difeafe of the bones might arile from acidity 
abounding in the blood, preferibed for her, but with- 
out effed : unlefs the regularity of her menftruation 
for the laft eighteen montlis ntay he attributed to a 
chalybeate medicine : tho’ medicines of that nature 
had no fuch effed formerly, when fhe was in a con- 
dition to take cxercife, and regularly perfiffed in the 
ufe of them. 

For fome confiderable time paft the had found lit- 
tle alteration in her complaints in general ; thought 
her appetite and digeffion rather better, but that the 
difficult of breathing, which die had long labour'd 
under, gradually increafed ; and the thorax appeared 
fo nwch ftraiten'd, as neceffarily impeded the expan- 
fon of the lungs. Her fpine became much dif- 
tofted : any motion of the vertebrae of her loins gave 
extreme pain j and her thighs and legs were become 
intirely ufelefs j which wholly confined her to her 
bed, in a fitting pofture.: and the bones fhe reffed 
upon, having lofi: their folidity, were much Ipread. 
Alfo the ends of her fingers and thumbs, by frequent 
endeavours to lift herfelf up for eafe, became very 
broad and fiat. Then flie meafured but four feet ; 
tho’, before this difeafe came upon her, £be was about 
five feet and a half high, and well-fhaped. 

This is the beft information that could be obtained 
from her own mouth, and what was obferved in the 
. oafe 
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cafe before, and at the firft-mentjon’d tinie, when (lie 
readily confented to the examination of her body, 
&c. after death. 

From that time to her death, which happened Feb. 
6, 1753, thechief thing fhe complain’d of, and what 
the people about her obfeiwed, was a gradual increaJ’c 
of difficulty of breathing j a wafting of her flelh ; a 
ceftation ofher menftruation for the ia!ft four months j 
a tendency in her legs to mortify, which had long 
been anafarcous, and excoriated almoft all over j flie 
retaining her fenfes perfectly to the laft moment of 
her life, and dying without Ihewing the leaft figns of 
the agonies of death.. 

Two days after death, Jher limbs being ftrft well 
ftretched out, fhe was exadly meafured, and found 
wanting of ha natural ftature more than two feet two 
inches. Then fhe thorax and abdomen wero opened, 
the fternum being intirely removed, with part of 
the ribs, in order to gain at once a full view of thofc 
cavities, and difeover how the vifeera therein con- 
tained had obftruifted each other in their refpedtive 
fundfions. The heart and lungs were found, but flac- 
cid, and much confined in .their motion 5 to which 
the eiMsrrnous fize of tl^ liver contributed in fome 
meafure, extending ouite crofs the abdomen, and 
bearing hard againft the diaphragm. The lungs diti 
not adhere tp Ae pleura 5 nor was the liver feirrhous, 
but faulty only in its bulk The mefentery was found, 
except only one large feirrhous gland upon it. The 
fplecn extremely fmall. Nothing e]fe was found ob- 
afervable k tlio& cavities. 

The fcuU was not op^d, to examine the brain, 
as intended, we wanting time i the minifter waiting at 

P p 2 church 
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churcli for interment, and the relations growing im- 
patient ; but we had no reafon to fulped any defed 
there, from any previous complaint. 

All her bones were more or lefs aifedcd, and 
fcarce any would relift the knife ; thofe of the head, 
thorax, fpine, and pelvis, nearly to the fame degree 
of foftnefs: thofe of the lower extremities much more 
dilTolved than thofe of the upper, or of any other part. 
They were cut quite thro’ ^eir whole length, with- 
out turning the edge of the knife, and much lefs re- 
finance found, than firm mufcular fiefti would have 
made; being changed into a kind of parenchymous 
fubftance, like foft dark coloured liver, only meeting 
here and there with bony lamina, thin as an egp- 
Ihell. 

Thofe bones were moft dilTolved, which, in their 
natural ftate, were moft compad, and contained moft 
marrow in their cavities ; and the heads of them were 
leaft diffolved. 

This, perhaps, is the more worthy obfervation, as 
it held good throughout, and looks as if the Wonder- 
ful change they had undergone might be caufed by 
the marrow having acquired a difiblving quality : 
for it was evident the difiblution began withinfide, 
from the bony lamina remaining here and there on 
Ae outfide, and no- where elfe, and the pain not be- 
ing increafed at firft by external prelTure. 

The periofteum was thicker than ordinary; the car- 
tilages rather thinner; but no>where in a ftate of dif- 
folution like the bones. 

The day after this examination, fome of the whole 
fubftance of the leg and thigh-bones, that was intirely 
diffolved into a kind of pulp, was fent to an ingenious, 

chemift; 
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^hemift ; and, by the experiments which he made, 
le faid he could difcover neither acid nor alkali pre- 
vailing in it. 

We, whofe names are fubfcribed, do atteft th® 
truth of this relation. 


[une25, 1753. 


B. Dack, Phyfician. 

Edward Cooper, 7 o 
B. Gooch, iSargeons. 


XLV. Afironomical Obfervations made in 
Surry-ftreet, London, -by J. Bevis, M. D, 
and James Short. A* M. F. R, S. 

lead Nov. 8, Eclipfe of Fems by the Moon. 

Apparent Time, 
d h ' " 

5753 26 i 5 2 17 Venus totally hid by the 

Moon. 

17 f 6 Her northern culp emerg’d: 

and,' a few feconds after, 
her fouthern one. 
y 31 Venus was totally emerged. 
All thefe with a rcfledt- 
or of two feet focus. 

Then her diameter was 
found to be with 
a new kind of micro- 
meter (of which more 
hereafter) j and alfo with 
one of Mr. Graham’s 
fort, 
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fort, ia a two-feet Gre- 
a h ' w , gorian refledor. 

July 2<> 21 4 l8 The Moon’s confequent limb 

pafled the meridian. 

Eclipfe of Man by the Moon 
Aug. 2® 17 6 49i The Moon’s confequent limb 

palled the meridian. 

8 4 Mars’s centre palled the merid. 
His diameter then, with botli 
micrometers, iJt'. 

The Moon’s diameter 31'®!'', 
18 6 Mars totally hid by the Moon 

with a refledor of four feet 
focus. 

The emerfion could not be feen 
f(X cloadfi, 

Occultation of /3 Capricorni by the Moon. 

Od, 5 j t 6 fo The Moon’s preceding limb paf- 

fed the meridian. 

20 4 A Itnall liar, which preceded /3, 
pafled the meridian. 

20 19 j 3 palfed the meridian. 

Prefently after, the Moon’s dia- 
meter was found to he 25)'^ 
48", with the new micrometer, 
applied to a refledor of two feet 
focus. 

8 21 3 The fmall flar eclips’d by the 

Moon. 

28 48 ' eclipled by the Moon. 


Od. 
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^ / n 

Diftob. jr 9 4B 34 jS merged from the Moon. 

[The three laft with a two- 
feet refle< 3 :or ,3 

48 44,^ /3 pafled the horary wire of 
the microrneter in the equa- 
torial inftrument of two feet 
focus. 

46 The Moon’s preceding limb 
, pafled the famej the flar 

then apparently north of the 
Moon’s fouth limb 1 5' 4" in 
declination. 

Eclipkfe of the -Su«. 

Odxk. »5' 20 ^ 10 The eclipfe had been ibme time 

begun } but, for clouds, could 
not be feen till now j when the 
diftance between the cufps, 
meafur’d with the new mi- 
crometer, applied to a two- 
feet refiedlor, was j i' 

31 If 3^ The thiftaoee between the culps 

Sip' "• 

18 6 The diftance between the vifi.* 
ble limbs of the Sun and 
Mocai Ji' 33". 

2z 18 f6 The diftance between the cufps 
24 ' iz%. 

The ds^ before, about lo in the morning, the 
Sun’s horizontal diameter was 32' if. 

Thefe meafures were all taken, when the fun con- 
tinued vifible but for a few feconds, through the 

interftices 
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interftlces of flying clouds j and yet, from the nature 
of this micrometer, they may be very fafely relied 
upon : though it would have been impoffible to have 
catch’d any one of them with the common microme- 
ter. 

The principle on which this moft excellent inflru- 
ment is conftruded, was laid before this Society laft 
May : and it is tp be.hoped, that Mr. Dollond will 
evince the certainty of its meafurements, from the 
leafl: to the greateft angle it is capable of comprehend- 
ing ; and that, under every confideration of reflexion as 
well as refradion by fpherical furfaces ; fo as to leave 
no room for fuch objedlions or cavils, asotherwife may 
probably be brought againfl: it. For our own parts, 
we are fully fatisfied of the juilnefs thereof, from a 
great variety of trials and comparifons. That which 
we have hitherto ufed, -is the firft that has been 
made of the kind j and might, perhaps, have been 
better conftrufted in fome refpedts, tho’ in nothing 
material. 

Applied to a refleftor of only two feet, the fcale 
is as large as the common micrometer can have 
in a forty-foot refractor; and all is done without the 
help of fcrcws or wires ; fo that there is no need of 
illuminating. 

In virtue of fuch a fcale it is, that even fradions of 
feconds may be depended upon 5 as we have found, 
by 'often repeated trials on the diameters of the pla- 
nets. Thefe, as well as fmall diftanccs of ftars, may 
be mesdured in all diredions, with equal and almoft 
incredible facility, without a polar axis j as well out 
of doors, in a mugh wind, as within. 


'More 



[ 30S ] 

More of its advantages might be mentioned, but 
thefe, we apprehend, may. be enough to recommend 
it at prefent. 


J. BeWs. 
Ja. Short. 


XLVI. A Letter from Mr. John Ellis to Mr. 
Peter Collinfon, F. R.S concerning a Cluf^ 
ter-Polype, found in the Sea near the Coaji 
of Greenland. 


Read Nov. 
> 753 - 


SIR, 

8,/ I AHE marine produdtion, that you 
JL were fo obliging to fend me, ap- 
pears 'to be an animal, not a vegetable, as your 
friend call’d it, who fent it to you. Upon examin- 
ing it, I find it to be a fpecies of cl ufter -polype, con- 
fifting of many bodies united at one common bafe.^ 
This fpecimen appears to have three-and-twenty di- 
ftinfit ones. I have fince feen another, that was taken 
at 'the fame time, that had between thirty and forty. 

Each body is furnifhed at the top with eight arms 
or tentaculi^ which expand themfelves in the form 
of a ftar. Each arm is again fumiihed on each fide 
with a row of fmall fibres, which feem to do the of- 
fice of fingers. In the centre of the eight arms ap- 
pears fihe mouth, furrounded by fix Ettle fcmicircular 
Kps ^landing upright. 

, Upon diffeOTng one of the bodies lengthwife, it 
appeared to ednfift of a firong mufcle, contracted 

Qjj into 
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5nto little wavea os wrinkles. In the little cavMeaof 
thefe I obferved fundry fmall fced-lifce particles, per- 
haps the fpawn of the animal : when magnified, they 
appeared of a fpherical form, a little compreffed. 

To the centre of the bafe, where the clufter of 
polypes unite, and make one body, there grows a four- 
fquare bony ftem of fix feet long, having four grooves, 
one on each fide. At the joining to the flemy parl^ 
the bony ftem is very fmall, and a little twilled, likp 
the turn of a fcrew, extending a membrane like a 
bladdCT, for about tiiyo oi: three inches in length, and 
an ineh in breadth, from the flefby pa^t down- 
wards. The membrane then begins to clofe infenfibly, 
and becomes a cuticular covering to the bony Item, 
which now increafes gradually, till it becomes a quar- 
ter of an inch fquare. Within five or fix inches of the 
bottom of the Item the bony part begins to grow 
finally, till it comes to a point 5 an 4 the cuticular 
part be<^mes cartilaginous^ and fupplies this tapering- 
part, with a quantity of this ekftic fiibftance, equal to 
d^iency of the bone. 

• The ufe.of thta membrane, ot Wadder-lrfce, Ikin at 
the top of the ftem, may poffibly be intended to give 
the animal a power to raileand rail irtelf in the water 
at pleafure. 

It appears from the twifb in one part of the ftem, 
the ftem, when very final!, and not fo bony, 
Mmefewith fame violence, that had turned it outof 
its dke^Honj the mark of which Jbw Ml grown on 
v»lh.ifcv^ the ftem- of the othee fpeciaaen, taken at 
was quite even. 

Upon cutting it acrofs, we dheover the diftiftdi? 
Itmina to eaSban^e, rifing fiom a fmall point* in 
the centre, and /c|>^ated by a crofsj j^s the 

oppofite 
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pppofite grooves. Upon putting a thin {having of 
it into vinegar, a ftrong erorvefcence was immedi- 
itelyraifed, which diiTolved the gritty or coralline part, 
ind difcovered the fine membranes that inclofed it. 
rhefb twofubftances feem tocompofe this bony,ivory, 
or coral-like ftem. 

■ The difpofition of the polypes, -with regard to one 
anoAer, is reprefented by a crofs fedtion in the ad- 
joining plate i^fee Tab. XII.) j where you will ob- 
fcrv^ that lo occupy the outward circle, p are ia 
the next, and 4 are in the center, 

1 have learned lately from Mr. Duntze, the gentle- 
man, who prefented you with this great curiofity, the 
Allowing account of it : 

That it was taken in the la^fode of degrees 
north} which is within ii degrees of pole, and 
80 Englifti mUes from the coalt of Cfrcenlaiid, Jb^ 
Captain Adriaanz, commander of the Britannia, while 
he was on the wWe-fi{hery laft fufluiAer. The cap- 
tain founding one day in very ^ep Water fathom, 

two of them clung to his line. Me fays the arms or 
tmtactdi of the polypes were of a br%ht yellow co- 
lour, and fully eitus^d, wli#i hte theta to 

thd for face ef the Wat<»' $ and mhde a mbfi; agreeable 
figure, like a fine full-blown flower, which the tap- 
tain toc^ them for. 

I muft further obferve, that the Bncrims^ or JJUum 
lapidmm of the curious in foflils, fo little known be- 
fore, is thought to be of this dais. I am, 

SIR, 

l.ondon,Nov.$. 

J 7 S 3 * Your moft pbedient humble fervant, . 

John Ellis, 

a Refermm 
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References to Tab. XII. 

A, The cluftcr’d polype in its natural iize, extend- 
ing itfelf. 

if. The fame polype,, as it was received, after it had 
been foak’d in water, and the tentaculi laid ftrait. 

Ct The polype in miniature, with its ftem of bone or 
ivory. 

fy Part of the ivory ftem twifted. 

i>t The lower part of the ftem, cover’d with a car- 
tilage. 

E, The autilage opeft’d, to ftiew the tapering of the 
bony part. 

jF, The crofs fedftion, to fhew the pofition of the ft- 
veral bodies of the polype. 

H, The crofs feftion of the bony ftem magnified. 

G, One of the bodies cut open, to ftiew its intern^ 
mufcular form. • 

The eggs or fpawn in the natural fize. 

Zi, The feme magnified. 

J, The cuticular, covering, which is continued Irom 
the bladder at M to the cartfiage at E, or from, 
one end of the ftem to the other. 

Ny The indented mufeular bafe, where the bodies of 
the polype all unite. 

Ky A %ure of the EncrinoSy or Lilium lapideumy 
from Rofnus. 


XLVII. 
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XLVII. ExtraBs of two Letters from Father 
Gaubil, of the Society ^ Jeflis, at Peking 
in (Jhina, tranjlated from the French. 

To Dr. Cromwell Mortimer, M. D, Secretary 
, to the Royal Society, 

Peking, Nov. 2, 1752. 

Read^Nov. is»* ' | HE chronology of China, which I 
>7S3- ^ fent to France in 1749 , had been 

long the objedt of the refearches of the late M. Freret, 
who did me the honour to alk' my fentiments upon the 
eflays, which he fent me. This correfpondence con- 
tinued many years ; and that learned man wrote feve- 
ral very curious differtations upon that fubjedl. I have 
not feen the laft, which -muft have been publiihedin 
the eighteenth tome of the Memoirs of the Academy 
of InJ'criptions & Belles Lettres. 1 wrote to feveral 
perfons detach’d pieces of what came into my thoughts 
on the fubjedt, as they confulted me upon it. To 
avoid many inconveniences, I thought proper myfelf 
to digeft my own rough draughts upon that topic; 
and accordingly fent the relioit to three parts to France 
in 1745>. 

Wnat I have thus done in chronology, I am de* 
firous of doing with regard to aftronomy, or, atleaft, 
furnifhtog materials ranged in order upon that fcience. 
For it is neceffary to draw up anew, or, at leaft, to 
correft, what has been printed in the work, which 
Mr, Coftard has aiticized to the Philo/, fran/a0, 

■ N®* 483, p, 47<J, 477, It was not fent from 

hence 
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lienee to France with a view of being printed, but of 
bdbg examined by men of fkill and abilities (a), 

I have already fcnt you the catalogue of fome an- 
tient obfcrvations. What relates to Jupiter is proper 
to correft what is remarked by Father Souciet. I 
have fent either to that Father, or to M. de Lifle, a 
great number of corredions and additions, which are 
requifite to be made j and I will foon digeft into or- 
der what ihall appear to me neceflary. Mr. Coftard 
will there, I believe, fee the folution of his doubts. 
The Jduits are much obliged to him for the honouc, 
whidi he^has dqne them, in faymg, that the beft 
jBffimoirs relating to China are owing to them. Whcai 
he ihall have examined what there is of reality widi 
reiped to antiquity, and the manner of coming at the 
knowlege of the antient hiftory and aftronomy, his 
^ubts will vanilh. 

The CWnefe, widiout being confummate, oremi 
pj^^le aftronofnters, mi^ be capable of feeing an 
and of making dWervations on h, and of look- 
up upon ilie ihadow of f&e gnomon of a fun*«dia!. 
The faieadege, whidi they had fiom time imme- 
morial of the redtangle triangle, and of its principal 

properties^ 


>( 0 ) 'I^eCWnefe texts were written bymen, wboknewnethiRg, 
er atoft nothing, of s^enomy and ant^uitjr ; and thentavoiaaii^ 
j^olis in die Chine& contexts, and likewife fbmetni^eqo{»iesoftlle 
InK^ationsy in what was added or corre^ed for the innpreffion. 

^ *»dy memoirs, which ought to be examined, and digeft^ 
mto « bOtteB Oolar,^ a^r having mat the proper meafures to re- 
5nmthe!C^4Mfi|^|W?bi^which bad been alter’d, and ,to esqe^intie 
c^cure partslby toofe, which arc intelligible^ notwith^iandingwhich 
Imll be many Chinefe texts fiill unintelligible. 




[ 3 “ ] 

H-operties, might eafily teach them a thoufand cu- 
ious things in geometry, without knowing the theory 
)f trigonometry. 

. The Chinefe, from time immemorial, knew the 
jaflage of the fun in the ecliptic j they knew the 
lars j they had globes and hemifpheres j and, by 
means of divers pradtices and precepts, received from 
:heir antients, without any great knowlege of fpheri- 
ral trigonometry,, might be able upon the globe itfelf 
to refolve many problems. We ought to conclude, 
that our antients were polfelTed of feveral kinds of 
knowlege,, received from the patriarchs, and tranf- 
mitted to the Chinefe. Without thefe kinds of know- 
lege, and thefe traditions, by mere obfervations alone, 
the Chinefe could not perform what they did at 
firfe. They never well underftood the frations and 
retrogreffions of the planets. Refledtions upon the 
eclipfes of the fun and frars taught them antiently, 
by pradtice, fomething of the parallaxes of the moon. 

Every thing was almoft forgot, about the time of 
T^ftn chi hoam, 240 or 24^. years before Chrift. But 
it is evident, that, before that time, the Chinefe muft; 
have known, fomething of the n^culations of , the 
eclipfes of the moon and fun, and of feme equations 
for reducing the mean motion to the true, and frjr 
calculating the folftices. 

Mengtfe, a clafiical author, who wrote before the 
burning of their books, mentions clearly enough part, 
at leaft, of what I fay. They certainly knew indif- 
ferently .well the proper motion of the fix’d liars j, 
which was afterwards forgot, for want of examining 
what was extant written in inany books.. 


1 lhalL. 
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I fhall fay no more upon this fubjedtj but ^pe, 
that Mr. Coftard, and many other gentlemen m Eng- 
land, France, and elfewhere, will lay afide their 
doubts or prejudices about the Chinefe aftronorny 
It is, indeed. teaUy difficult, to take 

*e juft medium between thofe, 7^° 

tol, and thofe who too much defpife, the Chinele 

^'Ttoght, that Father Hallerftein would not have 
gone fo foon to Macao j and when he was obliged to 
lo thither, the plan of Peking, which I order d to be 
copied for you, with feme explications of it, was not 
finifhed. I have now received it, but I cannot lend 
it by the poft with this letter j nor can I fend it tiU 
next year, when I fliall have a favourable opportu- 
nity {ox it. I fhall then likewife fend fome other pre- 
•fent for your illuftrious Society. ^ 

On the 15 of Auguft, anambaflkdorfromthe king 
of Portugal arrived at Macao, with prefehts for thfe 
emperor df China. It were to be wifti’d, that this 
^ embaffy might produce fome advantage to us j but 
this is extremely doubtful. The queen-mother of 
the king of Portugal order’d the embalTador to defire, 
that Father Hallerftein, whom fhe perfonally knew, 
might come to him to Macao, with a mandarin font 
by the emperor. The emperor confented to this 
without any difficulty, and difpatched the mandarin 
and Father Hallerftein to the embaffador. He Will 


be here again in May. 

I .am of opinion, that the reigning emperor will 
never piariait, any miflionaries in the provinces j and 
that thif" find it very difficult to conceal ^em- 
felves. Buirfffiere is no appearance, that we fiball be 

fent 
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fent away from Peking : on the contrary, thofe, who 
fliall be fent thither, will be well received, if they 
have but the qualifications requifite. 

The obfervation of Mercury in the Sun In May 
1740 is very curious, and does honour to the calcu- 
lation of Dr. Halley. I had feen that calculation j 
and doubting that of Manfredi in his Ephemerides 
from the tables of M. Callini, I prepared to obferve 
that paflage of Mercury here at Peking ; but the 
weather was not favourable. And I fee, by the ob- 
fervation made at Cambridge near Bofton in New 
England, that I might have had one at Peking. I 
hope, that we ftiall be able to obferve the paflage of 
Mercury in May next year. It is of great importance, 
and we fliall endeavour to do it in the befl: manner ; 
and if we fucceed, we fliall communicate k to you. 


11 . 

To Monf. de L’lfle of the Royal Academy of 
Sciences at Paris. 

'SIR, Nov. 18, 1751. 

Y OU know, that I have, for many years, corre- 
fponded with the late famous Monfieur Freret, 
fSecretary of the Academy of Infcriptions and Belles 
Lettres] who honoured me with his friendfhip. 
Monfieur de Bougainville, his fucceiTor, wrote to me 
laft year, and acquainting me with the melancholy 
news of his death, informed me; that he was juft 
ready to commit to the prefs a great work of that 
eminently learned man upon the Chinefe chronology. 
I had feen fome eflays of it in the Memoirs of the 
Academy of Infcriptions and Belles Lettres, of which 

Rr he 
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he made me a prefent. I had furniflhied him with a, 
quantity of memoirs, as I had likewife done to others, 
both feculars, and thofe of pur own fociety. I digefted 
into order all that I had colledted; and, in 1749, 
fent a complete treatife on the Chinefe chronology, by 
two different ways, into France. I direded it to M, 
Freret, and to the Fathers of our fociety at Paris. It 
was m three parts. I defired them to communicate 
it to you, and to Monf. de Mairan. I have had no 
account of the arrival of that treatife, in which I had 
labour’d for above two-and-twenty years paft. It 
feem’d to me neceflary, on account of the great num- 
her of pieces, either printed or manufcript, which 
.were fent hither on that fubje<ff. If I find, that my 
treatife is loft, I can eafily digeft: it into order again, 
from Ae rough draught, which I have by me. 

Befides many affronomical obfervations, which I 
have pundually fent you, I have tranfmitted to you 
die treatife of Father Duchamp upon the Indian aftro- 
nomy, a coiledtion of antient approximations and oc- 
cultations of the iiars and planets, both by each other,, 
and by the moon, and with the moon ; which I had 
coIIe<ffed and made for determining the longitude and 
latitude of Peking, &c. This year I have fent ta 
Paris, by two different ways, a memoir, which had 
been defired, of me, concerning the ifles of Lequoyo, 
or Zitcoukicsu, which Kempfer calls Roukou, I have 
diredied, that this memoir ftiould be communicated 
to you. It is a pretty long one. I had an opportu- 
nity of being well informed about thefe ifles? bur 
there are many things yet wanting to be known. To 
this memoar I have added feme remarks concerning, 
the longitude Namgazakt^ and other places on the 

feuth 
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[outh coaft of Japan, and the fouth coaft of Corec, 
with its diftance from Japan, and the ifland of ‘Tou- 
yma^ which, in the map of Father du Halde, is 
called %uyla The?, or the ifland of "Touyla. It ihould 
be called Touy Ma. It is the ifle Tsutfima. It de- 
pends upon Japan. I have Ipoken here with feveral 
Coreans, who have been in that ifland. 

I have already fent to you obfervations made here 
to the clofe of the year lyyo, and during this year. 

I now fend you others of 1750 ; and others I inclofed 
to you at large in 1745) and 1750. I wait for fome 
anfwer from you j and efpecially your opinion con- 
cerning the manner, in which I ought to difpofe my 
memoirs concerning the Chinefe aftronomy. I ani 
refolved to put my lafl: hand to that work. But me- 
moirs of that kind ought to be examined by perfons 
intelligent and zealous like yourfelf. 

At Peterlburgyou muft undoubtedly have feen what 
I wrote to Mr. Bayer about what the Chinefe have faid 
concerning the Huns and Turcs. Dr. Mortimer has 
written to me, that he had received from a nephew 
of Monf. Fourmont a fmall piece upon the origin of 
the Turcs and Huns, as drawn from the Chinefe books, 
I fhall fpeak again of |that fubjed in the memoirs, 
which I have of the ' hiftory of the Great Dynafty 
of There are a great number of very intereft- 

ing things upon what the Chinefe have delivered at 
that time concerning the empire of the Perfians, and 
its deflarudion by the Mahometans } concerning the 
Mahometans, and the afliftance, which they gave to 
Chinefe emperors againft their rebels j concerning 
the Chriftian religion, or the but in wry ob- 

feure terms j concerning the feds and countries of the 

R r z Indians, 
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Indians, Japan, Coree, Tartary, and the countries be- 
tween China and theCafpianSea,Tybet, and its princes. 
All thefe particulars may be of confiderable fervice to 
unravel the caftem hiftory from the year yoo of 
Chrift to the year looo after him, and even much 
higher. If I have not time to reduce my memoirs 
into proper order, I will addrefs them to fome learned 
man, like yourfelf, who can digeft them, or fee them 
digefted. 

It is feevral years fince I received any thing from 
Father Boudier. He has, undoubtedly, fent every 
thing to Paris. However, I have a good part of what 
he did, till 1738, and 1739; and I find, that he is much 
-miftaken witli refped to the diameter of the fun, 
and the ohlfquity of the ecliptic. I do not know 
whether the right afcenfions of the ftars are very ex- 
ad. He had not then any knowlege of the aberra- 
tion of the ftars. His voyage from Chandernager to 
Agra, Dheli, Jaepour, is curious. I have the chart 
with the ohfervations of the latitude and longitude of 
Fatepour, Agra, Dheli, Jaepour, and Chandernager, 
I could have wifh’d to have had the exad diftance 
from Agra and Dheli to the Ganges» 

I have difcourfed here with fome religious Indians, 
who have been at Sirnegar, and as far as the fourccs 
©f the Ganges ; but their account is very obfcure. 

There are here a great number of Lama’s and Tar- 
tars, who have gone from Laifa,, the capital of Thi- 
bet, tx> the lakes and mountains, where the fources. 
of the Ganges ace, and at Latac, &c, in the coun- 
try to the ipth of Thibet and Latac j but what they 
fay is extremely confufed and this part of geogra- 
phy is ftill little known to us here. It would 
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be of great ufe to us, if you are informed of It, and 
would do me the pleafure of giving me an account 
of it. 

Mr. Hodgfon has lent hither, to the two German 
Fathers, his theory and tables of the fatellites of 
Jupiter. There are a great number of obfervations 
made at Peking j many of which are not certain, nor 
proper for the forming of tables. The catalogue of 
the longitudes and latitudes of places is very errone- 
ous. He will undoubtedly correct them. However,, 
the work itfelf is a very good and ufeful one. Your- 
felf and the other allronomers are able to judge of it 
much better than I can here. 

The Memoires de Tre^mux fpeak in a manner, 
which, they fay, they had learned from you, con- 
cerning the rotation cf the axis of the earth, and the 
confequences, which Dr. Bradley draws from it. It 
is a dilcovery worthy a man of his profound- fagacityj 
but will render it necelTary to make a vaft number of 
new calculations. 


XLVIIL 
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XLVIII. A Letter of Mr. William Sher- 
vington to Benjamin Franklin, of 

‘Philadelphia, concerning the Tranfit of 
Mercury over the Sun, on the 6 of May 
1753, as obferved in thelfandofKvXi-* 
gua : Communicated by Mr, Peter Collin- 
fon, F, R. S, 

SIR, Antigua, June ao, 1753. 

Read Nov. /TR* Benjamin Mecom having re* 
* 7 SJ> .J[VJL ceived half - a dozen circulatory 
letters from you relating to Mercury's tranlit over 
the fun the 6 of laft May, he put them into my 
hands. One would have fufficed for our illand, as 
we are not overburthen’d with men, who have a taftc 
that way. Hereunder -I fend you- the refult of my 
ebfervation * thereof. 

Sunday, May (5, at 7 / yi", I obferved the 
weftern limb of Mercury to touch the weftern limb 
of the fun j and, at 6 ^ 10' 37", he touch’d the fame 
with his eaftern limb, and totally difappear’d. Lat. 
of the place 17® o' N. Lon. by eftimation 6 i^ 4,5^ 
W. from London. 

This was taken by a Graham’s watch, and cor- 
refied by two altitudes taken by a moft exquifitc 
quadrant; viz. 

At. 

* Dr. Charles Rofe, who -was in Antigua at this time, fays, that 
theft ofcfervations were taken by Capt. Richard Tyrrel, of the faid 

illand, 

I 
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At fS' >f\ I obferved the diftance of the fun’s 
upper limb from the zeniths?: 72® 21' 30''. And, 
It 31' I obferved the fame ==: 36® 17' o". 

By the common pjbcefs (vsrhich you may have, if 
tvecelTary) I found the watch was o® 4' 4" 28"' too 
therefore, 

h ^ Ul 

From — —— 6 10 37 

Take o 4 4 28 

True appar*. time of Merc*, exit here, 6 6^3232 


Fray impart your obfervation to 

Your Well-wiflier, 

William Shervington, 


ifland, and who is pofiellid of a valuable collection of afironomical 
inftruments, made by Mr. Bird in the Strand, London, and that 
Mr. Shervington only was prcfent. 

* Mr. Shervington has taken the mean of thefe two altitudes 
from the error of his watch j and there can be no doubt that his 
obfervation is a good one, which, compared with that made in 
Surry-ftreet by IVfi. Short, p. 199, /. i. ^c. fixes the longitude of 
the place of his obfervation in Antigua 4I' 5' 30", or 61® 22' 30", 
weft of St. Paul’s, London. 


XLIX. 
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XLIX. An Account of the Barometer, and 
the State of the Weather, at "DvihXmyfrom 
the 7 of March 1752, to the 28 of Fe- 
bruary 1753, hy James Simon, EJquirey 
F. R. S, and Secretary of the Incorporated 
Society at Dublin : Communicated by Mr^ 
Henry Baker, F, R. S, 

Dear Sir, Dublin, Sept. 4, 1753. 

ReadNov. 15, y NOW fend you my journal of the 
' 7 S 3 - y weather for the laft year, from the 

7 of March, i/fa, to the 28 of February, i/fj. 
You will, perhaps, find it too minute j but what- 
ever fault you find in it fhall be redtified for the fu- 
ture, if you are fo kind as' to let me know, how I 
fhould proceed to render it ufeful. Deal with me as 
a friend 5 inform me of my miftakes ; and if you do 
not think it deferves to be kid before the Royal 
Society, I beg you will not let it be feen j if other- 
wife, you have my leave to lay it before them. 
My chief ambition would be to deferve their appro- 
bation and efteem : of this you may afiure them, and 
of my fincere refpedl and regard. 

I have obferved, that the fridion is fo great in the 
common barometer, by the fmallnefs of the tube, 
that I wrote to London for a larger tube. It is fome- 
thing more than one quarter of an inch clear in tlie 
bore } and it took me two pounds and a quarter of 
clean purified mercury to fill it. The ciftern, which 
reedves the mercury, is pretty large, with a wide 
mouth J and is coyer’d with a ifilfc gauze, befides the 

ufual 
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ufual wooden covS'r, to prevent any duft from falling 
into the quickfilver. In fuch a tube the friction is 
much lefs 5 and I can obferve the moft fudden change 
in the weather, even to an 80 part of an inch ; tho’ 
in my journal I only fet down a 40 part. For^ex* 
ample, March 12, 1752, at night, ap 14T, is 29 
inches i4-|- twentieth parts and a half of an inch, or 
parts. I am, 

Dear Sir, 

Your moft humble fervant, 

James Simon, 


S f 
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L, A fecond Account of th new Method of 
opening the Cornea, for taking away the 
Catarad ; by Samuel Sharp, Surgeon to 
GuyV Hofpital, and R R, S. 


Read Nov. aa.J HAD the honour, laft April, to lay 


'7S3- 


before the Society a new method of 

opening the cornea, in order to take away the cata- 
rad; being intended as an improvement on Monlieur 
Daviel’s manner of doing that operation : and having 
now pradifed it on feveral fubjeds, I here take the 
liberty to give a Ihort account of the fuccefs, with a few 
obfervations on the principal pha:nomena attending 
this operation j to which I fhall add a defcription of a 
farther improvement of tlie operation itfelf. For a 
fuller view of the hiftory of thefe cafes, I have here 
fet down the ages of the patients, the dates of the 
days on which &ey underwent the operation, and the 
particular circumftanee of its bebg done on one or 
both eyes. 

Names. 

J B 
A C 
AD 
A E 
A F 
A G 
AH 
A I 
AK ' 

Ah 
AM 

From 


Age. 

Date. 

Eyes. 

5f 

April 7 

I 


April 1 6 

2 

70 

May 12 

Z 

dy 

June 6 

Z 

65 

July 16 

z 


Auguft 8 - 

2 

48 

Sept, ip 

2 

64. 

Sept. 19 

1 

^7 

Sept. 19 

Z 

y8 

Od. 4 

Z 

47 

Od. 22 

I 
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From this catalogue it appears, that the operation 
has been performed on nineteen eyes ; and, from the 
moft exa<a information, which I have been able to 
procure, the ftate of the fuccefs ftands thus : 

AC, A Dy AF, AGy AL, all which had the 
operation performed on both eyes, have every one of 
them recovered the fight of both eyes, to as great a 
perfedtion as can be fuppofed, without the help of the 
cryftalline humour 5 that is, they can read and write, 
with proper fpedtacles 

The firft of them, A C, has found fo much bene- 
fit, as to be able to carry on the exercife of his pro- 
feffion, that of a furgeon. 

A H fees with both eyes, but not fo well as the 
other five. I have juft now an account from the 
furgeon, who has attended her (in a diftant country), 
that her eyes look well, and her fight improves*. 

A I, another patient, at a diftance from London, 
had the operation done on one eye only j which he 
recover’d, as my correfpondent informs me, fo as to 
fee tolerably well. 

A M, on one eye only, with which he already 
fees very well, 

A E had it performed on both ; one of which 
was loft, and the other recovered j but continues in- 
flamed, and cannot bear much light. 

A B had it done on one eye only, which was loft. 

S f 2 Both 


• Some weeks after this paper was read, Mr. Sharp received an 
account, that the pupils of both eyes had lately contraoked lb much, 
as hardly to leave room for the admiffion of light j and it was appre- 
hended the patient would foon become blind. 
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Both the eyes, in which the operation fail’d, were 
deftroy’d by the fubfequent inflammation : but, to do 
juftice to this new operation, I might here take no- 
tice, with regard to the cafe of A B, that the ill 
fuccefs was partly owing to the imperfedtion of my 
inftrument j a difadvantage, that mull frequently at- 
tend on the execution of new attempts. It was the 
firft operation I performed, and I had provided a 
knife with fo thin a blade, that, after I had paflfed 
through the cornea into the anterior chamber of the 
eye, the point was fo blunted, that, upon endeavour- 
ing to carry it through the cornea out on the other 
fide, the blade bent, and I was apprehenfive it might 
break : however, withdrawing it a little, I made two 
or three efforts, and fucceeded in the incifion, and 
the removal of the catarad. 

During this operation, the aqueous humour being 
difcharged, and the patient ftruggling, I wounded 
the iris; which bled profufely, and continued for 
feveral days to difcharge a great quantity of blood, 
and bloody ichor : and it is to this accident that I am 
inclined to impute the mifcarriage of the operation ; 
though Mr. Daviel affirms, that the wounds of the 
iris have been very feldom followed with bad effeds 
in his pradice. 

I have referved the mention of A K's hillory to tlie 
lall, becaufe of its fingularity. She was altogether 
as blind as thofe, whofe catarads are ripe ; but hers 
had the appearance of a beginning catarad, being of 
a light blue, and but little opake. Upon making 
the compreffion, the cryfialline did not advance 
through the pupil, as in the other inllances : and I 

found. 
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found, that, if I exerted more force, I ftiould foon 
evacuate all the vitreous humour. It was evident, 
by the great diftance of the cataradt behind the iris, 
that this difappointment did not arife from an adhe- 
jfion to the iris : however, I had immediately re- 
courfe to the experiment of cutting through the cap- 
fula with the point of my knife ; hoping, by that 
means, to have fet free the cryftalline, but it gave 
me no affiftance. I then paffed the cur&tte (a little 
fcoop) through the pupil, and turn’d it feveral times 
round, in expectation of breaking the capfula ; but 
found not the lead: reliftance to my inftruments ; 
fo that both operations proved ineffectual ^ the cir- 
cumftances being exactly the fame in each eye. 

I have, in couching, met with cataracts of this 
nature ; but I had no apprehenfion that I could not 
have difcharged, by the wound of the cornea, the 
matter of a cataract, in however fluid a flate it might 
prove. 

Of all the 19 there was not one, that efcaped an 
inflammation ; whereas, after couching, there are great 
numbers, who have neither inflammation nor pain. 
But it is to be remarked, that, notwithftanding the 
violent inflammation, which fometimes enfues after 
the inciflon of the cornea, even to an enlargement of 
the eyelids, and vefication of the tunica conjun£iiva^ 
the patient complains rather of a tendernefs of the 
eye, upon touching it, than of pain j being generally 
exempt from thofe dreadful daitings in the head, 
which, for the moft part, accompany an inflamma- 
tion after couching. And I believe I may alfert, 
that none fuffer’d very much in that particular, ex- 
cept 
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cept A E‘, who was extremely bad, and loft the eye 
on that fide, where the pain was. 

I prefume it will not be difficult to conceive, how 
it ffiould happen, that thefe inflammations ffiould ex- 
cite fuch different fymptoms, when we refledt, that, 
in the incifion of the cornea, the cornea only fufiers ; 
and in couching, the conjun&ivay the fclerotica, the 
choroides, and the tunica retina, are pundtured j 
mod: of which organs are either tendinous or nerv- 
ous } and every furgeon knows the painfulnefs and 
obftinacy of inflammations, when they follow upon 
wounds and punctures of tendinous or nervous parts. 

I have not mentioned, in this comparifon, the 
violence done to the vitreous humour ; becaufe I be- 
lieve it does not occafion the fubfequent pain ; and 
becaufe it feems to be often as much or more in- 
jured in the new operation, without any notable in- 
convenience. 

It has not occurr’d in any of thefe cafes, that the 
inflammation has been fo flight, as to difeppear in- 
tirely in a fortnight, or three weeks j moft of them 
requiring fix weeks, and feme longer, for the total 
removal of them. The firft ten days, or more, the 
light is generally very offenfive j and I have obferv’d, 
in three or four inftances, that, upon forcibly open- 
ing the eyelids during that time, the patient was only 
fenfible of a glare of light, though the eye then ap- 
peared clear, and he afterwards recover’d his fight. 
Which I mention, to obviate the melancholy pro- 
gnoftic one would be difpofed to make upon a firft 
examination. However, this is not to be underftood 
as a conftant fact ; feme patients diftinguilhing ob- 
jects immediately from the time of the operation. 

It 
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It fometimes happens, -after this operation, that 
the pupil lofes its circular figure : which, I imagine, 
is owing to the great tendernefs of the iris, that, up- 
on the leaft violence, is fubject to be ruptured j and, 
I fuppole, in this operation, a flight preflure from 
the back or the flat of the blade may have pro- 
duced the accident in the infl;ances alluded to.. Pof- 
fibly the fudden dilatation of the pupil, from the 
rapid pafiage of the cataract through it, may fome- 
times occafion it j but the following hiftory would 
induce one rather td afcribe it to the caufe, which I 
firfl: mention’d. 

Before I had thought of the knife for opening the 
cornea, I ufed the fciflars, as Monf. Daviel directs j 
and, in a certain patient, after I had made the 
wound of the cornea, and was going to comprefs the 
eye, for the expulficn of the cataract, I difcover’d, 
that, from the difturbancc I had given to the hu- 
mours by the foregoing procefs, it was funk almoft 
as much as if it had deprefled by a couching needle. 
I therefore left it in that fituation, and the man after- 
wards faw very well j tho' the cataract remained vi- 
lible fomcthing below the pupil. 

Now, in this inftance, the cataract had not pafled 
thro’ the pupil } and yet it was lacerated, fo as to 
lofe its circular form : but, whatever may be the 
caufe, I do not find, that the accident itfelf proves 
prejudicial to the fight. 

I fliall finifli thefe obfervations with a remark on 
one difadvantage, to which this operation and couch- 
ing are incident j and that is a poffibility of an in- 
complete gutta ferena being complicated with the 
cataract. It has, indeed, been a rule with furgeons 
-3 tho 
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tho’ the catarad appear fair, never to perform the ope- 
ration, but when the patient is fenfible of a glimmer- 
ing of light ; becaufe a total privation of fight argues 
fome other diforder of the eye. But the criterion is 
not infallible; for it may happen, that a gutta fe- 
rena fhall prevail to a degree, that does not take away 
the fenfe of light, and yet prevents the diftinction of 
objects: So that when a cataract is thus circum- 
ftanced, the operation will be fruitlefs. 

It remains now to fpeak of the operation itfelf. 
In my former paper, after having deferibed the man- 
ner of making the incifion, I directed the operator to 
comprefs the inferior part of the globe of the eye with 
his thumb gently, till the cataract fhould be expell’d 
through the incifion of the cornea, upon the patient’s 
cheek ; and in this method I have perform’d it upon 
feveral fubjects. But remarking, that tho’, upon 
the evacuation of the aqueous humour, the cryftal- 
line readily advanced through the pupil into the an- 
terior chamber, yet that it required fome force to 
expel it from its membrane through the wound of 
the cornea, and in that action it fometimes fuddenly 
drew after it a portion of the vitreous humour, I 
changed my method, and no longer prefs’d the eye, 
when once the cryftalline was in the anterior cham- 
ber, but immediately ftuck the point of my knife 
into the body of it, and extracted it contained in its 
capfula, without fpilling any of the vitreous humour. 

This new procefs, I fuppofe, will be found of 
Gonfiderable advantage, as it will, in a great meafure, 
remove the danger of evacuating the whole, or too 
much, of the vitreous[ humour : though it may be 
pbferved, to the praifb of this operation, that, con- 
trary 
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trary to expectation, a laige quantity of this humour 
(perhaps a third part, or more) has been fometimes 
difcharged, without any bad confequence. 

I have fuppofed, that the great and foie benefit 
arifing fi'om this improvement, is the eafy fepara- 
tion of the cryftalline from the bed of the vitre- 
ous humour, fo that none of the vitreous humour 
fhall be evacuated. But perhaps it will alfo be ap- 
proved of, as it will render unneceffary the meafure 
prefcribed by Monf. Daviel, of wounding the mem- 
brane of the cryftalline, before we proceed to the 
extradtion of the cryftalline itfelf: To which pur- 
pofe he advifes the flap of the cornea to be fufpended 
with a fmall fpatula ; then, with a pointed cutting 
needle, to wound the furface of the cryftalline ; 
after which, to introduce the fame fpatula through 
the pupil, in order to detach the cataradt from the 
iris, and then proceed to the expulfion. 

I have here recited thefe procefles of M. Daviel’s 
operation, which are calculated merely to procure an 
eafy operation of the cryftalline from the vitieous 
humour : But they are difficult to the operator, fa- 
tiguing to the patient, and, I fhould hope, altoge- 
ther needlefs, if the knife be ufed in the manner 
which I have recommended : For, whether the cap- 
fula of the cryftalline be nothing more than the du- 
plicature of the membrane of the vitreous humour, 
or whether it be a proper coat, which is alfo cover’d 
by the membrane of the vitreous humour j, in either 
cafe, fince by compreffion the' chryftalline advances 
with fo much facility through the pupil, it will be 
eafily feized by the knife, and removed from the 
vitreous huiriour, with its inveloping membrane : 

T t Whereas, 
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Whereas, in making an incifion on the furface of the 
cryftallinc, and wounding its capfula, the cryftal- 
line will frequently flip out of the capfula, which 
will be left behind : And, in fad, this has happen’d 
to M. Daviel, who advifes pincers, and other inflru- 
ments, in order to extrad the remaining membrane. 
However, I floall here obferve, in regard to the cap- 
fula of the cryftallinc, that, fhould the humour flip 
out of it, before it be feized by the knife, it poflibly 
will wafie } for, in milky catarads, when the fluid 
is difeharged, the membrane, in length of time, 
waftes : Whole catarads, with the inveloping mem- 
brane likewife, fometimes wafte : And in one of my 
patients {A. C.) the cryflalfne, fiom the mere pref- 
fure in the operation, burfl out of its capfula, which 
I left in the eye; but in fome weeks it intirely 
wafted. However, if the removing of the capfula 
fhould, by future experience, be found neceflary, 
it may be conveniently done by the curette ; one 
of the inftruments M. Daviel recommends upon that 
occafion. This inflxument may be alfo ufed for the 
extradion of a catarad, which has been broken to 
pieces by tiie couching needle in a former operation, 
and for the removal of the capfula of bag-catarad 
when the fluid only has been difeharged, and the bag 
remains behind ; but it will be moft eminently ufe- 
ful in detaching the cryftalline from the back part 
of the iris, when any portion of it happened to ad- 
here ; Which circumftance would render the opera- 
tion fruitlefs, without fuch a precaution. 

It has not happened, in any of the cafes I have 
treated, that, either during the operation, or after 
the operation, the iris has been psfh’d forwards, or 

mfinuated 
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infinuatcd itfelf through the wound of the cornea, 
forming a fiaphyloma ; but M. Daviel fpeaks of it as 
an occurrence he has met with, and fays it may be 
eafily replaced by the fmall fpatula. 

I prefume a greater number of operations will 
prove this account very deficient : But I have here 
communicated all that I have done, and all that I 
know on the fubject ; not having fupprefs’d one ex-- 
periment, nor, to the beft of my remembrance, one 
circumftance, either to the honour or difgrace of the 
operation. 

It is to be hoped, that, when it (hall be more ge- 
nerally practifed, ingenious men will render it ftil! 
more perfect : And 1 fliould not be furprifed, if the 
ufe of a fpeculum oculi fhould hereafter be efteemed 
an improvement : But then it muft be contrived fo, 
as that it flaall not comprefs the globe of the eye ; 
or, if it does, the operator mull be careful to re- 
move it in the inftant the incifion is making, left, 
by continuing the preflure after the wound is made, 
all the humours Ihould fuddenly gulh out. 

It was impoffible for me to make any remarks on 
this operation, without criticifing on M. Daviel, as 
M. Daviel has not only the honour of having firft 
practifed it, but is the only writer who has treated 
the fubject, at leaft that I am acquainted with. I 
therefore flatter myfelf, that this attempt to im- 
prove upon what he has laid down, will not be con- 
ftrued as a reflection on him, or his practice : For, 
however his invention may be perfected by others, in 
my opinion, it is ftill to him principally, that the 
world will be indebted for the benefit of the difeo- 
very. 


Tt 2 
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LI. An attempt to explain a7i antient Roman 
injcription, cut upon a Jlone lately found at 
Bath. By John Ward, LL.D. Rhet. Prof. 
Grejh. and V. P. R. S. 

Read Nov. 22, A COPY of this infci'iption was firft 
XX communicated to this Societyby Mr. 
Henry Baker, who received it in a letter from '^ohn 
Browning Efq; dated the fourth of July laft. And the 
Society being then pleafed to refer it to my further con- 
fideration, feveral other copies of it were in a few days 
fent me by my freinds from Bath, and other places. 
But upon comparing them one with another, I found 
they all differed in fome refpedls j excepting two only, 
one of which had been copied from the other. And 
therefore, as I could not by this means fettle the rea- 
ding to my fatisfadion, Dr. Richard Davies the phy- 
fician being then in London, I acquainted him with 
the affair ; who was fo obliging, as to promife me, 
that upon his return to Bath he would procure for 
me an exad copy from his own infpcdion. And ac- 
cordingly he applied himfelf for that purpofe to the 
ingenious ftatuary at Bath, Mr. Prince Hoare j who 
apprehending that a caff of it in plaifter of Paris 
might exprefs both the form of the letters, and the 
defefts of them, in their prefent ftate, with greater 
exadnefs than a writen copy, was fo kind as to take 
one off from the ftone j which I received afterwards 
from Dr. Davies. 

The ftone was difcovered upon the twenty-fecond 
of June laft, about five feet under ground, in digging 
tlie cellar of a houfe, 'which was rebuilding at the 

lower 
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lower end of Stall Street. Among the rubbllh of the 
old houfcj when it was pulled down, was a large 
quantity of walling ftone, which had on it the marks 
of fire j fo that probably fome building had formerly 
flood there, which was burnt. And in finking the 
ground about four or five feet lower than the flone, 
they found, as I am informed, two coins of the 
emperor Caraujius, in bafe metal, and very much 
defaced j tho upon one of them the following inferi- 
ption was legible: imp caravs ivs pf. In July 
1727 the beautiful gilt head, which is now preferved 
in the town houfe, was dug up at the other end of 
this ftreet, not far from the King's bath., about fix- 
teen feet below the furface of the earth, as they were 
making a common fhore through the town (i). 

The flone, upon which this infeription is cut, has 
been generally taken for a pedeflal, either of a flatue, 
or fome other folid body, which it once fupported. 
Tho from the appearance of the horizontal plane at 
the top Mr. Hoare is of the opinion, that nothing 
was formerly placed upon it and fuppofes, that the 
finking in the middle, with the two lines erafed, one 
on each fide, might be made meerly for ornament. 
Befides, the face and two fides only are finifhed ; 
the back being flat, as if it was defined to fland 
againfl a wall. The hight of it, which is very near 
three feet 5 as likewife the form both of the flone 
itfelf, and the plane above mentioned; will appear 
by the draughts of them taken by Mr. Hoare, 
which arc annexed to this difeourfe (2). From 

a 


(i) A fine print of this head has been pubUfhed by the A. S. L. 
in their Vetuji, Monum. Vol. i. Num, 34. 

(%) See TAB. III. Fig. 3. 
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a careful examination of the whole infeription, as 
it appeared to me in the caft, I have copied it in 
the draught of the llone j and indeavoured to ~ xprefs 
the feveral letters in their proper form and propor- 
tional iize, together with the ligatures, divifioiib of 
the words, and their fituation in each line, in the 
raoft exadt manner I was capable of doing it. And 
upon confidering the whole in this view, I take leave 
to offer the following reading in words at length, as 
what appears to me the moft prpbable. 

Locum religtofum^ per infolentiai^ 'erutam, 

' virtuti et numini Augujii repurgatum 
reddidit Caius Sevenus Emerttur, centurio, 
fua pecunia, 

1. That the words locvm religiosvm muff 
here fignify a burying place, cannot, I think, be 
well doubted of } fince that is the ufual acceptation 
of them in the Roman laws. Thus Marcian fais : 
ReUgiofum locum unufquifque Jua voluntate facit, dum 
mortuum infert in locum fuum (i). The fame thing 
is faid hy Juftinian (2). And in like manner TJlpian 
fais : Locum, tn quo fervus fepultm eft, religiojum 
ejfe Arifto ait (3), Moreover, as a fevere punifli- 
ment was inflifted on thofe, who violated the fepul- 
chers of the dead (4) j fo for their further fecurity 

they 


(1) L. 6* § 2. D. de divif* rer. 

(2) Injlii* §9. 0odn 

{3) L. print, D, derdi^iof, et fumpt, fun, 
{ 4 ) L. 3 . § 7 * D. defipuL vUlat, 
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they were confecrated to the Dii Manes. And 
temples and altars, dedicated by public authority t» 
the Dii Superiy were ftiled he a facra (i) j hence, as 
Aggenus JJrbicus obferv'es : Sacrum proprie Dei f/, 
religiofim hominum (2). 

It is well known, that by the laws of the 'T<wehe 
tables burials were prohibited within the city of Rome. 
The words of the law are thefe : Hominem mortuum 
in urbe ne fepelitOy neve urito {3). The like prohi- 
bition was afterwards extended to the provinces, by 
the emperors Hadrian (4.), Antoninus Pius (5), and 
others (6). There were indeed fome exceptions to 
this law, in favour of particular perfons, which do 
not come under our prefent confideration. The Ro~ 
mam therefore commonly placed their fepulchers, 
either near the common roads, or within their own 
poffeflions, or in fome place alloted for that pur- 
pofe by authority. Inftances of the firft fort are to 
be met with in GruteVy and other writers upon this 
fubjedl. And the reafon of it is afligned by VarrOy 
who fais : Monimenta in fepuhhris idea fecundum vi~ 
am Jmty quo praetereunteis admoneanfy et fe JuiJfe^ et 
ilks ejfe mortakis (7). As to private or family fepul- 
chers,a very full and ample account of them has been 
given by the late Roger Gale efquire, a worthy mem- 


(l) Feji us in voce KtVig\o(\xs. ubl fupra. 

(а) De controverf. agtor, pag. 61. edit, Gaef. 

(3) Tab. X. Z. %.princ. 

(4) L. 3. § 5. D.de fepul. vlolat. 

(5) 7“^' Capitol, in vit, 

(б) L. 12. C. de religiof. et fumpt.fun. 
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ber and treafurer of this Society, in a difcourfe writen 
by him upon that fubject, and formerly printed in 
the Fhilojophical ‘HranjaBions (i), to which 1 need 
only refer. The place at Rome moft remarkable for 
the fepulchral monuments of illuftrious perfons, as 
appears from Strabo (2), was the Campus Martins^ 
where they were buried by order of the fenate. But 
the common burying place alloted for flaves, and 
other mean perfons, is by Varro called Puttculae j 
which lay, as he fais, beyond the mount Efqmliae (3 ). 
And to mis Horace alludes in the following verfes : 

Hoc miferae plebi fiabat commune fepulchrum^ 

Pantolabo jeurrae^ Moment anoque nepoti (4). 

And that the like cuftom obtained in other parts of 
the Roman empire, appears from a paffage in 
genus UrbicuSy in which he fais : hoca autem, quae 
Jinf publicOy videamus. And then, after fome others 
there mentioned, he adds: Sunt in Juburbanis loca 
puhlica, tnopum deftinata funeribus, quae loca cu- 
iinas appellant (5). Where under the word tnopum 
muft be included all fuch perfons, who had no pri- 
vate or family burying places of their own ; unlefs 
fome particular place was affigned them by order of 

the 


(1) ifam, 441. fag , 21 1. ^ 

(2) w Tow ^ rm 

p^v\]y.sLrcL hrav^ct KaT^^K&va<rtx,ii ^ L. v. 

fag, 236. edit. Cafaub. 

(3) De L. L, Lib^ iv. 

(4) Libn I. Sat. 8 . V. io» 

(si Uht/gfray fag, 60. 
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the maglftrates, which was not uncommon, as we 
find by feveral antient infcriptions (i). 

But there was no town, to which this could be 
more fuitable than Batby on account of the great 
number of Arrangers, who reforted thithdr for the be- 
nefit of the falutiferous fprings. For as fome of thofe, 
who came from diftant parts, may be fuppofed from 
time to time to have died there ; a public coemetery 
for the burial of them was highly requifite. All the 
Roman infcriptions hitherto found at or near Bath 
have been of the fepulchral kind ; except that now 
under confideration, which however has fome affinity 
with them. The reft are five in number j four of 
which were firft publiftied by Camden (a), and fince 
by Dr. Guldott (3) and others ; and the fifth, relating 
to 'Julius Vitalisy by Dr. Mufgrave (4). But of the 
four in Camdeny two at leaft appear to have belonged 
to perfons, who were not fettled there, but came 
from diftant places, probably upon the account of 
their health. One of thefe is called decurio coloniae 
Gkvenjis, that is, a fenator or aldermen of Glouceftery 
which was tlien a Roman colony named Glemm. 
The other is faid to have been a foldier legionis fe^ 
ciindae adjutricis, as thofe words have been generally 
read. But, as Horjley has remarked, it does not 
appear, that this legion ever was in Britain { f). As 
moft of thofe infcriptions were found at WalcotCy a 

village 


(1) See Sett on i Monument* Patavin. 

(2) Britam, pag* 17 1, 172. ediu 1607# 
(3j Difeourfe of Bathe^ Chap. x. 

( 4 ; y ulii Vita Its Epitaphmm. 
is) Britann. Roman, pag. 326. 
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village upon the Foife rcad^ about a mile north eaft 
from Bath ; the coemetery is llippofed to have lain 
at or near that place ( i ), where, as Dr. Stukeley ob- 
ferves, there v/as alfo a Roman camp (2). 

2. The next words in the infcription, per inso- 
lentiam ervtvm, are attended with no fmall diffi- 
culty. Some perfons, as I was informed, had taken 
the firft letter of the laid word for a d, which led 
them to read it diriitiun ; tho there is no appearance 
of an I after the d, nor indeed room for it upon the 
ftone, to fupport that reading. But on viewing the 
call, the perpendicular ftroke of that letter feemed 
to me to be carried fomewhat higher than the other 
letters of that line, which flood before it. And this 
occafioned me to fufped:, that it might have been 
defigned for an abbreviation of the two letters d f, as 
in another of our Britifli inferiptions, where thofe 
two letters are fo combined in the word bLRcxi (3). 
But having confulted Mr. Hoare concerning it, he 
informs me, that upon a reinfpedion he thinks it to 
be an E ; for which reafon I have writen it erutum. 
However, this will make no difference in the fenfc ; 
for fo Tacitus ufes etuere for dtruere, when he fais : 
Ceriahs paliero die coloniam Trevironm ingrejjiis eji^ 
avido milite eruendae civitatis (4). 

When this infcription was lafi before the Society, 
a learned gentleman then prefent was pleafed to query, 
whether the words per infolentiam might not here 

lignify 


(i) Mufgraye^ Jul Vital. Epitaph, p. s’j2, 

( 1) Ittner, curiof. pag. 14.0. 

(^) Bptann. Roman. Totk^ xilU 
(d^) IV. cap. 72, 
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Ignify through iiifufe. In relation to which I would 
9cg leave to obferve, that there are indeed fome paf- 
ages in the Roman writers, which may Item to fa- 
vour fuch a fenfe. So Turpilius the poet: ^idmihi 
velleifij ex mfolentla nefetebam (i). And Cicero: 
Non J’uperbia, fed iflim difputationis infolentiir^ atque 
‘arum rerum infcitia feci (2). And again: Moveor 
loci infolentia^ quod t ant am caufam dico intra dome- 
(licos parietes (3). But in each of thefe places, and 
fome others, which might be mentioned, the word 
mfolentia refers to what never had been ufed ; and not 
what ceafed to be fo, as the fenfe would here require. 
Befidcs, it does not feem to fuit with the participle 
erutum, with which it is joined. For tho a building 
may be faid to fall down, and come to ruin, through 
negledt or difufe ; yet it is not, I think, ufual to fay, 
that it was pulled down or demolilhed, meerly by 
length of time, or from want of care to fupport it. 
The Latin word commonly ufed in that cafe is not 
erutum or dirutumy but collapfum. And fo we find 
it exprefled in another of our Britifli inferiptions : 
Templum dim vetuftate conlapfum Gaius fulius Pita- 
nuSy provinciae pj-aefeSy refiituit (4). 

This coemetery therefore, as I imagine, had been 
plundered, and reduced to a ruinous ftate, by fome 
illegal adds of fraud or violence. Nor does this feem 
to have been a very uncommon cafe, notwiihftand- 

ing 


(1) Apud Nonium in voce Infolens. 

(%) De o^'at. Lib, i. cap, 2Z. 

( 2 ) Pro Dejotar, cap, 2, 

Brttann, Roman, CumhrL%iixiY, ^QdMktviihNorthumb, 
I.XXXIX* 
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ing the many Roman laws yet extant, which were 
made for their fecurity (i). For as Aggenus JJrbicus 
remarks, fpeaking of fuch licentious pradtices : IBtX his 
lociSy cum Ji 7 it juburbana^ fineulla religionis reveren- 
tia folent privati aliquid ufurpare, atque hortis fuis 
applicare (2). What is here refered to by this writer, 
is fufficiently explained by Julius Vaulus in the fol- 
lowing pallage ; ^ui monumento lapidem columnamve 
fujiulerit^ fepulchrum •violaffe •uidetur (3). Another 
inducement for plundering fepulchers might be the 
expedtation of finding money, or other things of va- 
lue, depofited in them. Among the feveral prohibi- 
tions againft expenfive funerals, injoined by the laws 
of the Twelve tables, it is faid; Neve aurum ad- 
dito (4). This indeed was very fuitable to the fru- 
gality of thofe antient times. But that it was not 
conftantly attended to afterwards, is very evident from 
the many laws, which were made by feveral empe- 
rors in fucceding ages to prevent the burying of 
money in fepulchers j which laws would have been 
unneceffary, if that pradtice had not continued. 
And it has fometimes happened, that coins, rings, 
bracelets, and other fmall ornaments, have been found 
in Roman urn^ both in this and other countries. 
However, as this pradtice was ftridtly fpeaking illegal, 
thofe, who had a property in the fepulchers, were per- 
mited to take away the money found in them j tho 

it 


fi; i>. Lib. xtvii. tit. 12 . defepul vkkt. And C. Lib, ix. 
tit. ig. ead. 

( 2 ) Vbifupra, 

(i) Senttnt. recept. Lib, I. tit, 21. § 8. 
f+jL Tab, X. (Op. II. 


L 341 J 

it was judged highly criminal and impious for other 
perfons, upon any account, to difturb the alhes of the 
dead (i). But I fhall now proceed with the infer!- 
ption. 

3 . The next words, virxvti et nvminiav- 

GVSTI REPVRGATVM REDDIDIT, acquaint US 

with the method, which was taken to redrefs this 
ruinous ftate of the burying ground. And this, I pre- 
fume, by the word repurgatum here ufed, was done 
by removing the rubbiih 5 repairing the fepulchers, 
which had either been plundered, or in any mealure 
demoliflied j and very probably renewing the fence, 
which in fuch places was ufually a wall of Hones, 
laid clofe upon one another without mortar, called 
by them maceria. 

But this, it feems, was not thought fulEcient for its 
future fecurity, without puting it under the immediate 
protection of the emperor, as its tutelar deity 5 for 
nothing lefs than this could, I think, be meant by 
the words, virtuti et numini Augufti reddidit. The 
word mmen in its primary fenfe fignifies the divine 
powery as when Cicero fais : Omnes naturae numini 
divino parent (2). And elfcwhere he thus addrelies 
himfelf to the body of the Roman citizens: quo- 

rum potejlas proxme ad deorum numen accedit ( 3 ). But 
foon after, upon the change of the government, when 
the emperors were revered as deities, their power is 
likewife expreffed by the term nimeny as rivaling that 


(t) See Kirehmann. De funer, Rom. Lih, III. eap, 24. 
(2j Dt natur, dstr- Lib, 1. cep. 9. 

(^) Pro Rabir, cap, a. 
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of the gods. And as words, which denote the pro- 
perties of things, are often made ufe of to exprefs the 
things themfelves j fo nunien is fometimes ufed in a 
perfonal fenfe for a deity. Thus Horace complimen- 
ting Aiigufius upon the divine honours, which were 
paid him by the Roman people, fais : 

Larihus tiam 
Mtfcet numen (i). 

Nor was this extravagant flattery peculiar to the po- 
ets j for, as Tacitus informs us : Ruhrio crimini da- 
hatur molatum perjurio numen Augufii (2). And in 
another place he fais : Fortunam, et dcos^ et numen 
Othonis adejje tejiabantur (3). U'e find the like ufe 
of the word alfo in Valerius Maximus, who fpeaking 
of fome perfons, who falfely pretended to have fprung 
from noble families, thus exprefles himfelf : Nec divi 
quidem dugujli, etiamnum terras regentis, excellcn- 
tiffimum nUmen intentatum ab hoc injurlae gcnere ex- 
titit (4). But this occurs mofl: frequently in their 
monumental infcriptions. So among many other in- 
ftances in Gruter, there is one upon an altar at Narbo, 
which has this title : 

NVMINI. AVGVSTI. VOTVM 
SYSCEPTVMi A.PLEBE. NARBO 
NEN.SIVM. IN PERPETVOM (f)- 

This 


( 1) 'Carmm. Lih. x V. 5. 34, 

(2) Annal. Lib. i, cap, 73, Where th^ Cmmcntatm^ 

( 3) n, tap, 33, 

{4J Lib. IX. cap. 15. § 3, 

(s) 
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rhis stltar is there faid to have been crefted in the 
confulihip of T. Stalilius 'Taurm and L. CaJJius Lon- 
pHUs ; that is, in the year of Rome y62, as Pighius 
places it (i); or 764, according to cardinal Noris {2): 
which ihews it to have been done, while Augiijius 
was yet living. And that the fame practice conti- 
nued in the time of the following emperoi s, is evident 
from feveral of our Britifti infcriptions, where the like 
compliment is paid to them. So we meet with Nu-- 
men domini Tiojiri Augufti^ Numen imperatorh^ and 
Numen principis optimi (3), with other variations in 
the manner of expieffion. From hence therefore, 1 
think, we may conclude, that hy the words virtuti et 
numini Augujli in this infcription, not only the pro- 
wefs or fortitude of the emperor then reigning, but 
likewife the divine power here afcribed to him, is 
called in aid for the defence and prefervation of this 
coemetery. As to the form of the exprefllon here 
ufed, things were faid diis reddt^ which were offered 
or confecrated to them. Thus Sticfonius fais : Can)e- 
batiiTj lit in pojlerum fmili modo exta Marti redde- 
rentur (4). The horizontal ftroke over the letter N 
appears on the ftone, which is often omited or de- 
faced. 

4. The perfon, who conduced this affair, is called 
c A I v s s E V E R I V s ; the former of which names oc- 
curs very frequently, and the latter feveral times, in 
Gruter. But the following word emeritvs, tho it 

be 


(l) JnmL Roman. Tm- iii* 539* 

( 2 ^ Cenotaph. Ptfan. Differt. x. pag. ^ 2 . 

(^) Britan. Roman. Northumb* Cumh$rh Lij tli* 
(d^) In vit. Auguji. cap. x. 
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be found alfo as a proper name in Gruter^ yet more 
ufually fignifies a veteran foldier. And therefore, as 
the inverted o, which comes after it, is the common 
character for centvrio, a military officer in the Ro- 
man infantry, who commanded a hundred men ; it 
may poffibly be doubted, whether by emeritus cen- 
turio might not here be meant a fuperannuated cap^ 
tain. Befides, it is well known, that the word centurio 
in other inferiptions is generally followed by the name 
of the legion or cohort, to which that officer be- 
longed j which is here wanting. And in Gruter’s 
colledtion mention is made of one Sergius Terentius, 
Sergii JiliuSy Aemilianus, centurio emeritus (i). But 
however, as in Grater not only the word emeritus 
is put after centurio^ but the perfon has likewife the 
cognomen of Aemilmnus-, I am inclined to think Eme- 
ritus was the cognomen of this Caius SeveriuSy and 
that the legion or cohort might be omited for want 
of room to infert it on the ftone. 

f . The Angle imperfedt word in the laft line is 
neither by far fo large, nor fo deeply cut, as the reft 
of the infeription j which, I prefume, was occafioned 
alfo meerly for want of room. In all the copies I 
have feen, it is writen peg. and Mr. Hoare tells me, 
that the laft letter is certainly a g. However I can- 
not much doubt, but it was defigned for an abbrevi- 
ation of the word pecvnia, and had once the pro- 
noun svA before it. For nothing was more com- 
mon in public benefadions, than for the perfons, 
who bore the erpence of them, to exprefs it by the 

words 


(i) Pag, DLKrii, num. 4 . 
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wofds fm pecunia, fua impenfa^ or Juo fumptu^ in the 
inferiptions pre6xed to them, for the fake of p;rpe- 
ating their own memory. There are, it feems, no 
traces of the word fua now remaining j but on the 
contrary, as Mr. Hoare fais, the ftone is remarkably 
fmooth in that part : which makes me fufpeft, there 
has been an erafement ; tho when, or for what rea- 
fon it was made, would now be in vain to inquire at 
fo great a diftance of time. Nor is this a iingle in- 
flance of that kind. I ihall therefore only obferve 
further, that the letter a is no objedion againft the 
word pecunia being there intended. For as the two 
letters c and g had a great affinity in their found, fo 
they were often writen one for the other. Reinejiu^ 
has colleded a large catalogue of both thefe changes 
from antient authorities. Among the latter fort, with 
which we are concerned, are Progne for Procne^ teg- 
tus for leStuSy Tutigia for Tutkiay and carruga for 
carruca (i) j to which I ffiall only add Gaefari for 
Caefar'ty from another of our Britiih inferiptions (2). 

6 . There are no points in the whole infeription, 
except one in the third line, after the word infoknttatn j 
which may be fuppofed to have come thei-e rather 
by chance, than defign, as it can be of no fignifii- 
cancy. 

7. After the Pomam had abandoned this ilTand 
their monuments of all kinds were left as fpoils tc 
the inhabitants ; who either deftroyed or converted 
them to their own ufe, as they pleafed. And manj 
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of them have at different times been removed to t 
confiderable diftance from the places, where at firft 
they ftood. So two of thofe mentioned by Camden^ 
as then fixed in the inner fide of the wall at Bath, 
between the north and wefl: gates (i), had doubtlefs 
been conveyed from the coemetery. And it may with 
equal reafon be fuppofed, that this was likewife 
brought from thence. 

But who the reigning emperor was, at the time 
this flone was fet up, no intimation is given in the 
infcription. Tho, if one may be allowed to conje- 
ftiire, the form of the letters fuits very well with fome 
others in the reign of Sevems. And perhaps no time 
was more open for fuch licentious pradices, as might 
juftly merit the name infolentia^ than the loofe reign 
Q^Commodm-, who, altho he was not the immediate 
predeceffor of Severus, yet died but a few months 
before he came to the empire. Befides, we have 
two other infcriptions found in Britain^ addreffed 
Numinibus Augufiorum ; both which are thought to 
relate .to Severus and his elder fon Caracal^a, after 
he was joined with his father in the government (2). 
Nor can there be any doubt of this, as to one of 
them at lead; ; which is an altar, and has on one fide 
of it the names of both his fons, Caracdla and Geta^ 
as confuls that year. So that upon the whole, I can 
find no other period of time fo probable for fixing 
the date of this infcription. 

G.C.Nov. 2. 1753. John Ward. 


(i) Britann. pag. 172. edit. 1607. 

/2) Britann. Rom. Northumb. Lxxxvin. TiriA xviilo 
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LII. A L/etter to the right honourable the 
Earl of Macclesfield, Prejident of the Royal 
Socitty-y from Mr, Benjamin Wilfbn, F.R.S. 
concerning fome eledrical Experiments, 
made at Paris. 

My Lord, Sept. 1 8, 1 7 5 3, Great Queen-llr. 

^ ^ London. 

Read Dec. the 7 *'* of this month I was at the 

*753- palace of St. German’s near Paris, 

where I had the fatisfa(3don of feeing Dr. le Monnier’s 
experiment relating to the eledricity of the air j of 
which an account was fent me bv Abbe Mazeas, and 
was read before our honourable Socidy in December 
laft J and I obferved, that though the wind was weft- 
erly, and the air moift, yet the fufpended wire, at 
different times, attraded very light bodies, at very 
fmall diftances j the mean of which diftances feera’d 
to be about ,-*b of an inch. 

Abbe Mazeas informed me, dial Dr. le Monnier, 
fome months ago, had read a paper, at a meeting 
of the Royal Academy of Sciences, in which he told 
them, that he had great reafon to believe the elec- 
tric matter did not come from the earth at all, 
but from the air. Upon my mentioning this to die 
Dodor, I found him ftill of the fame opinion. 

As tliere was a convenient apparatus in his apart- 
ment, I propofed making the experiments: for I 
always thought that the eledric matter came from 
both, but principally from the earth j and that, 
probably, a difference of 10 to 1 would be per- 
ceived, upon making the experiments. 

Xx 2 The 
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The machine was fufpended by filk lines, in fuch 
a manner, that every part of it was not lefs than 
two feet diftant from any non-eledric. The lines 
were dried by a chafing-difli of fire made with char- 
coal, as was likewife the glafs globe 5 and every 
Other precaution was Ihridtly obferved, that feemed 
neccffary for making the experiments. 

The Do6tor appeared to be well verfed in eleftri- 
cal inquiries, and ihewed great judgment in condud- 
ing the whole. He got upon the fufpended appara- 
tus himfelf, and rubbed the globe with both his 
hands ; whilft another perfon, who was likewife fuf- 
pended, turned the wheel of the machine. Clofe 
to the globe was a flender flip of lead j at one end of 
which was faftened fome brafs tinfel, to ferveas a col- 
lector of the electric matter. The other end of the 
lead had a communication with a tin tube, which was 
fupported by filk lines about a foot in length : and 
as this tube hung higher than I could reach, another 
was hooked to it by means of a wire which hung 
down to a convenient diftance. 

As I flood upon the floor, I took hold of this laft 
tube, whilfit the glafs was rubbed, that the apparatus^ 
and the perfons on it, might lofe as much of their 
natural eleCtricity as poffible under’fuch circumftances. 
On removing my hand, and afterwards approaching 
the tube, fometimes with my finger, and at other 
times with a key, we obferved very fmall explofions, 
which were little more than juft fenfible. 

I then defired one of the Doctor’s fervants (who 
likewife flood upon the floor) to lay hold of the fuf- 
pended apparatus on which the DoCtor was mounted, 
whilft the friction of the globe was continued. Im- 
mediately 



t 349 ] 

medlatley on approaching the tube as before, with my 
finger, and then with the key, a very great differenca 
was obferved} for now the explolion was very large 
compared with the former trials. Dodor le Monnier 
delired the experiments might be repeated ; which 
was done feveral times, and, to all appearance, the 
differences were the fame. 

He was perfedly fatisfied that the experiments 
were fairly made, and that the explofion was much 
greater when the apparatus communicated with the 
tarthi than when it communicated with the air only. 

As feveral gentlemen of the Royal Academy of 
Sciences in Paris were of opinion that thefe experi- 
ments deferved attention, I thought your lordfhip 
would not be difpleafed, if I did myfelf the honour 
of communicating them. 

I am, 

My Lord, 

Your Lordfhip’s moft obedient; 
and obliged humble fervant, 

Benjamin Wilfon. 


For a feries of experiments and obfervations where the whole defliri- 
cal apparatus was fupported by eleftrics ferfe, fee Phil. Tran/. Vol. 

XLIVV p. 71 3 -729 — 739. 74®- W 

and Vol. XLVII, p. 371 , 373* And Mr. Wilfon's Mpy, and 

Tr4ati/ei $n Mkifricitp ^ 
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LlII. EleBrkal Experiments^ with an At- 
tempt to account for their feveral Pheem- 
mena ; together with fome Obfervations on 
Thunder-Clouds, by John Canton, M. A, 
and F, R* S, 

Experiment i. 

Read Dec. 6, T^ROM the deling, or any convenient 
>753- Jjp Qjp room, let two cork-balls, 
each about the bignefs of a fmall pea, be fufpended 
by linen threads of eight or nine inches in length, fo 
as to be in contad: with each other. Bring the ex- 
cited glafs tube under the balls, and they will be fe- 
parated by it, when held at the diftance of three or 
four feet j let it be brought nearer, and they will 
ftand farther apart j intirely withdraw it, and they will 
immediately come together. This experiment may 
be made with very fmi^ll brafs balls hung by lilver 
wire; and will fucceed as well with fealing-wax made 
eledrical, as with glaJfs. 

Experiment 2 . 

If two cork-bails be fufpended by dry lilk threads, 
the excited tube muft be brought within eighteen 
inches before they will repel each other; which 
they will continue to do, for fome time, after the 
tube is taken away. 

As the balls in the firffc experiment are not infu- 
lated, they cannot properly be faid to be eledrified : 
but when they hang within the atmofphere of tlie 

excited 
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excited tube, they may attrad and condenfe the elec- 
trical fluid round about them, and be feparated by the 
repulfion of its particles. It is conjectur’d alfo, that 
the balls at this time contain lefs than their common 
fhare of the eleCtrical fluid, on account of the repel- 
ling power of that which furrounds them ; tho’fome, 
perhaps, is continually entering and pafling thro’ the 
threads. And if that be the cafe, the reafon is plain, 
why the balls hung by filk, in the fecond experiment, 
mufl: be in a much more denfe part of the atmo- 
fphere of the tube, before they will repel each other. 
At the approach of an excited ftick of wax to the 
balls, in the firfl: experiment, the eleCtrical fire is 
fuppofed to come through the threads into the balls, 
and be condenfed there, in its paflTage towards the 
wax ; for, according to Mr. Franklin^ excited glafs 
emiti the eleCtrical fluid, but excited wax recehes it. 

Experiment 3. 

Let a tin tube, of four or five feet in length, and 
about two inches in diameter, be infulated by filk ; 
and from one end of it let the cork-balls be fuipended 
by linen tlireads. Elearify it, by bringing the ex- 
cited glafs tube near the other end, fo as that the balls 
may ftand an inch and an half, or two inches apart ; 
then, at the approach of the excited tube, they will 
by degrees lofe their repelling power, and come intc 
contact } and as the tube is brought Hill nearer, they 
will feparate again to as great a diflrance as before: 
in the return of the tube they will approach each 
other till they touch, and then repel as at firft. I; 
the tin-tube be electrified by wax, or the wire of j 

chargk 
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charg’d phial, the balls will be afFeded in the fame 
manner at the approach of excited wax, or the wire 
of the phial. 

Experiment 4. 

Eledrify the cork- balls as in the laft experiment 
by glafs 5 and at the approach of an excited flick of 
wax their repullion will be incrcafed. The eflFedl 
will be the fame, if the excited glafs be brought to* 
Wards them, when they have been eledtrified by wax. 

The bringing the excited glafs to the end, or edge 
of the tin-tube, in the third experiment, is fuppos’d 
to eledrify it pofitively, or to add to the eledrical 
fire it before contained 5 and therefore feme will be 
running off through the balls, and they will repel 
each other. But at the approach of excited glafs, 
which likewife emth the eledrical fluid, the difeharge 
of it from the balls will be diminifh’d j or part will 
be driven back, by a force ading in a contrary di- 
redion 5 and they will come nearer together. If the 
tube be held at fuch a diflance from the balls*, that 
the excefs of the denfity of the fluid round about 
them, above the common quantity in air, be equal to 
the excefs of the denfity of that within them, above 
the common quantity contain’d in cork} their repul- 
fion will be quite deflroy’d. But if the tube be 
brought nearer j the fluid without, being more denfe 
than that within the balls, it will be attfaded by 
them, and they will recede from each other again. 

When the apparatus has loll part of its natural 
fliare of this fluid, by the approach of excited wax t& 
®ne end of k, or is eledrified negatively \ the eledrical 

fifa 
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fire is attraded and imbib’d by the balls to fiipply 
the deficiency j and that more plentifully at the ap- 
proach of excited glafs, or a body pofitively electrified, 
than before j whence the diftance between the balk 
will be increafed, as the fluid furrounding them is 
augmented. And in general, whether by the ap- 
proach or recefs of any body j if the diflference b«- 
tween the denfity of the internal and external fluid 
be increafed, or diminiflied ; the repulfion of the balls 
will be increafed, or diminiflied, accordingly. 

Experiment 5 . 

When the infulated tin tube is not electrified, bring 
the excited glafs tube towards the middle of it, fo as 
to be nearly at right angles with it, and the balls at 
the end will repel each other ; and the more fo, as 
the excited tube is brought nearer. When it has 
been held a few feconds, at the diftance of about 
fix inches, withdraw it, and the balls will approach 
each other till they touch ; and then feparating again, 
as the tube is moved farther off, will continue to re- 
pel when it is taken quite away. And this repulfion 
between the balls will be increafed by the approach 
of excited glafs, but diminiflied by excited wax j juft 
as if the apparatus had been electrified by wax, af- 
ter the manner deferibed in the third experiment. 

Experiment 6. 

Infulate two tin tubes, diftinguiflied by A and 
fo as to be in a line with each other, and about half 
an inch apart j and at the remote end of each, let a 
piur of cork balls be fufpended. Towards the middle 

Y y -of 
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ot A., bring the excited glafs tube; and bolding it a 
ihort time, at the diftance of a few inches, each pair 
of balls will be obferved to feparate ; withdraw the 
tube, and the balls of A will come together, and 
then repel each other again i but thofe of B will 
hardly be alFe<3:ed. By the approach of the excited 
glafs tube, held under the balls of their repulfion 
will be increafed : but if the tube be brought, in the 
fame manner, towards the balls of 5, their repulfion 
will be diminifhed. 

In the fifth experiment, the common Hock of 
electrical matter in the tin tube, is fuppofed to be 
attenuated about the middle, and to be condenfed at 
the ends, by the repelling power of the atmofphere 
of the excited glafs tube, when held near it. - And 
perhaps the tin tube may lofe fome of its natural 
quantity of the electrical fluid, before it receives any 
from the glafs j as that fluid will more readily run 
off from the ends or jedges of it, than enter at the 
middle : and accordingly, when the glafs tube is with- 
drawn, and the fluid is again equally difhifed through 
the apparatus, it is found to be elc<frrified negatively : 
For excited glafs brought under the balls will increafe 
their repulfion. 

In the fixth experiment, part of the fluid driven 
out of one tin tube enters the other j which is found 
to be eledrified pofitively, by the decreafing of the re- 
pulfion of its balls, at the approach of excited glafs. 

Experiment 7 . ' 

Let the tin tube, with a pair of balls at one end^ 
be placed three feet at leaft from any part of the 
room, and the air render’d very dry by means of a 

fire: 
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fire : eleftrify the apparatus to a confiderable degree j 
then touch the tin tube with a finger, or any other 
conductor, and the balls will, notwithftanding, con- 
tinue to repel each other j tho’ not at fi> great a di- 
ftance as before. 

The air furrounding the apparatus to the diftance 
of two or three feet, is fuppofed to contain more or 
lefs of the eledlrical fire, than its common Ihare, as 
the tin tube is electrified pofitively, or negatively j and 
when very dry, may not part with its overplus, or 
have its deficiency fupplied fo fuddenly, as the tin } 
but may continue to be eledtrified, after that has been 
touch’d, for a confiderable time. 

Mxperifnent 8. 

Having made the Torricellian vacuum about five 
feet long, after the manner defcribed in the Philofs^ 
phical TranfaSiions, Vol. xlvii. p. 370. if the ex- 
cited tube be brought within a final! diftance of it, 
a light will be feen thro’ more than half its length : 
which foon vaniflies, if the tube be not brought 
nearer; but will appear again, as that is moved far- 
ther off. This may be repeated feveral times, with- 
out exciting the tube afrefh. 

This experiment may be confider’d as a kind of 
ocular demonftration of the truth of Mr. Franklin’s 
hypothefisj that when the eledxical fluid is con- 
denfed on one fide of thin glafs, it will be repel- 
led from the other, if it meets with no refiftancei 
According to which, at the approach of the excited 
tube, the 'fire is fiippofed to be repelled from the 
iofide of the. glafs furrounding .the vacuum, and to 

Yyz he 
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be carried off thro’ the columns of mercury ; but, as 
the tube is withdrawn, the fire is fuppofed to return. 

Experiment p. 

Let an excited flick of wax, of two feet and 
an half in length, and about an inch in diameter, 
be held near its middle. Excite the glafs tube, and 
draw it over one half of it } then, turning it a little 
about its axis, let the tube be excited again, and 
drawn over the fame half j and let this operation be 
repeated feveral times : then will that half deflroy 
the repelling power of balls electrified by glafs, and 
the other half will increafe it. 

By this experiment it appears, that wax alfo may 
be electrified pofitively and negatively. And it is pro- 
bable, that all bodies whatfoever may have the quan- 
tity they contain of the eledrical fluid, increafed, or 
diminiflied. The clouds, I have obferved, by a great 
number of experiments, to be fome in a pofitive, and 
others in a negative ftate of eleCtricity. For the cork 
balls, electrified by them, will fometimes dole at the 
approach of excited glafs; and at other times be le- 
parated to a greater diftance. And this change I have 
known to happen five or fix times in lefs than half 
an hour ; the balls coming together each time, and 
remaining in contad a few feconds, before they re- 
pel each other again. It may likewife eafily be dif- 
covefd, by a charged phial, whether the eledrical 
fire be drawn out of the apparatus by a negative 
clou'd, or forced into it by a pofltive one : and by 
whichfoefver it be eledrified, flhould that cloud either 
part with its overplus, or have its deficiency fupplied 
jfcddenly, the apparatus wi}l lofe its eledricity : vvhich 
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is frequently obferved to be the cafe, Immediately af- 
ter a fiafli of lightning. Yet when the air is very 
dry, the apparatus will continue to be eledrified for 
ten minutes, or a quarter of an hour, after the clouds 
have paired the zenith j and fometimes till they ap- 
pear more than half-way towards the horizon. Rain, 
efpecially when the drops are large, generally brings 
down the eledrical fire : and hail, in fummer, I be- 
lieve never fails. When the apparatus was laft elec- 
trified, it was by the fall of thawing fnow j which hap- 
pened fo lately, as on the 12* of November; that 
being the twenty-fixth day, and fixty-firft time, it 
has been eledrified, fince it was firft fet up which 
was about the middle of May. And as Fahrenheit’s 
thermometer was but feven degrees above freezing, 
it is fuppofed the winter will not intirely put a Hop 
to obfervations of this fort. At London, no more 
than two thunder-ftorms have happened during the 
whole fummer : and the apparatus was fometimes fo 
ftfongly eledrified in one of them, that the bells, 
which have been frequently rung by the clouds, fo 
loud as to be heard in every room of the houfe (the 
doors being open), were filenced by the almoft con- 
ftant ftream of denfe eledrical fire, between each 
bell and the brafs ball, which would not fulFer it to 
ftrike. 

I fliall conclude this paper, already too long, with 
the following queries: 

1. May not air, fuddenly rarefied, give eledrical 
fire to, and air fuddenly condenfed, receive eledrical 
fire from, clouds and vapours paffing through it? 

2. Is not the aurora borealis, the flafhing of eledri- 
cal fire from pofitive, towards negative clouds at a 

great 
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great diftance, through the upper part of the atmo« 
fphere, where the refinance is leaft ? 

Wh m III i n i M, iii>» ■! nj o 

LIV. ExtraB of a Letter from Profejfor Bofe, 
Wittemberg, to the Right Honourable 
George Earl of Macclesfield, Pr. P. nS*. 
with Obfervations thereupon^ by Mr, Wm. 
Watfon, F. R, S. 

Wittemberg, Auguft i, 1753. 

Read Dec. CjXN the beginning of Auguft after 

Jl great and continued rains, many of our 
rivers overflowed their banks, and covered the neigh- 
bouring grounds, more or lefs according to their le- 
vel, to a confiderable diftance : and the quantity of 
water was fo great, that in feme places it was not 
difeharged for more than a week. More particularly 
the river Unftrut in the territory of the landgrave of 
Thuringue required a very great time to empty Itfelf, 
not only as that river runs over a large tradt of coun- 
try, but alfo.as between Artern and great'Jcna, where 
this river joins the Sale, its bed in feveral places is 
very much confined. 

When the inundation was abated, it was obferved 
from the little city Laucha quite up above Artern, not 
only upon the fields and meadows, but alfo upon the 
huflies and trees, that there was a green and very tough 
vifeous llime, which by the help of a ftick could be 
drawn out to two or three ells in length. The fub- 
feqnent heat of the fun dried this matter, and it ap- 
peared like wool upon the bufhes j but the fields, 

when 
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when feen at a diftance, fbemed as though they were 
covered with fand-. This matter had a fmooth ap- 
pearance outwards, but within was like a iheep’s-ikin. 
Downwards next the groiuid it had a fort of wool 5 
and when the whole was wafhed with foap, it whiten- 
ed, and appeared like a clean fleece of white wool. 
Of this-fubftance the country-people foon made wicks 
for their lamps, as feveral lined their deaths with it, 
as they would with furs. 

It was further obferved, that where this fubftance 
was mowed off from the meadows, the grafs under 
it was quickly dried up j but, where it was not re- 
moved, the grafs in the following December was as 
green and frelh as in the fpring. — *— ■ Thus far Mr. 
Bofe. 

Obfervations. 

The vegetable fubilance, which, upon the Ipeci- 
men fent over by the profeflbr to our truly Noble 
and Learned Prefident, he has intituled “ a fort, 
perhaps, of Alcjonium molle*’ is a fpecies of that 
genus of plants, which the more modern hotanifts 
call bgm. And it is of that i^cics, or a very flight 
variety therefroijB, which is cafl«l, by the jimly ce- 
lebrated Diilenkis * in his Hijioria Mufeorum, By/- 
Jus teMffpna viftdis velutum refer ens. It is ajib 
mentioned and figured by Micbeli *}* in his Nova 
Pkntarum Genera, under the title of Byffus Ur-, 
rejiris viridis her^cea et fiiollijjima, Jilatnentis ra- 
mojis et non ramofis. This genus of plants, in the 
order of nature, comes between the mofles and 

fungi. 
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fungi. The fpecimen now fent, being white on one 
fide, arifes from its either being waflied or bleached 
by the fun j for when wet, according to Mr, Bofe, it 
was green: and this colour is mentioned both by 
Dillenius and Micheli in their feveral denominations. 

This vegetable is found in England, as well as in 
many parts of Europe, in moift meadows, covering 
the ground like a carpet, and fometimes to a great 
extent. 

We muft be careful, however, how we connect 
the fubftance in queftion, and others of the fame 
genus with the /Suojos of the antient Greek writers, or 
the byjfus of the Latin. What that fubftance was, 
has been matter pf great controverfy. Thus much is 
tertain, that garments made of it were the apparel of 
the rich. And in the New Teftament, St. Luke, in 
the parable of the rich man and Lazarus, fays of the 
former, as a mark of his opulence, lyeMvmcslo Top- 
fu^ay ^ (ivoa-ov } this is tranflated in our Englilh ver- 
fion, ** he was cloathed in purple and fine linen”. 
It is more probable, that the hyjfus of the ancients 
was a very fine fort of cotton : but whoever has the 
curiofity of examining what has been faid upon this 
fubjeft, may confult Pliny * and Wormius -f- j but, 
above all, Bodseus a Stapel §, in his commentary up- 
on Theophraftus j who has, upon this occafion, as 
well as upon a great variety of others, given us an 
ample teftimbny of his vaft erudition. 


’ * Plinit lib. xix. c. l. 
§ Pag. 425, et feq. 
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LV. An Account of a Memoir read at the 
Royal Academy of Sciences at Parisj hy 
M. de Barros, a Portuguefe Gentleman-^ 
co7tcerning certain Phcsnomena obferved hy 
him <3!/ Paris, in the laji TraTtfit (^Mercury 
(Wer the Sun : hy J. Short, A, M. F.R,S. 

Read Dec. 13, /TT^HE author fays, he made ufe of 
X excellent Gregorian refiedor 

of. four feet in length, taking in the eye-piece, toge- 
ther with as much of the great tube, as exceeds the 
focal lengths of the two eye-glalTes (I fuppofe iiJhouU 
be the two fpeculums)'. that the focus of the great 
fpeculumis3j (P/2r/j) inches; that'of the fmallone 
four inches ; the focus of the eye-glafs next the eye 
1 8 lines ; the focus of the glafs furtheft from the eye 
5 inches ; and, laftly, that the combined power of 
thefe two glaffes is nearly equal to that of a fingle 
eye-glafs of 3 inches. This telefcojK, theneftxe, ac- 
cording to my computadoa, mi^diSid ^bout 130 
times. 

That he was placed in the moft commodious fitu- 
ation for obferving the egrefs ; that his fmoaked glafs 
was fixed perpendicular to the axis of his tfelefcope 
within a clofe tube ; and that he always made ufe of 
the fame part of this glafs. 

He took notice, that the interior contad of Mer- 
cury’s and the Sun’s limbs * was very rapid, having 
obferved it with a green-colour’d glafs held over ihc 

Z z fmoaked 


* At io'‘ 18' Al". 
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fmoaked glafs: immediately after which, looking^ 
thro’ the, fmoaked glafs only, he perceived, that a 
fmall thread of light was Ihll vifiblo between the 
limbs, before, what he calls, the fecond contad took 
place, which was not till four feconds after j that the 
exterior contadt appeared ftationary, or feemed to laft 
5 or 7 feconds ; that having obferved the total egrefs 
with the coloured glafs upon the fmoaked one, he 
brought Mercury upon the Sun’s limb again, by re- 
moving the colour'd glafs j and that the fecond total 
egrefs did not happen till 6 or 7 feconds after the 
firft. When he obferved him at the diftance of about 
3 of his diameters from the Sun’s limb with both the 
glalTes, he remarked, that the faid diftance feem’d di- 
miniflied, and Mercury’s diameter increafed. That 
the part of the Sun’s limb, where Mercury went off, 
to the extent of fix degrees of circumference, feemed 
under much the fame configuration, as the illuminate 
limb of the Moon about the quadrature, fomewhat un- 
even and undulating. The fame looked alfo redder 
than the reft of the difk. This was about 18 or 20' 
feconds before Mercury difappeared, and was feen 
thro’ the fmoaked glafs alone : for wJien rhe green 
glafs was applied, the appearance in a manner vu- 
niflied. 

The evening before the tranfit," he viewed' the Sun 
■with differeht-colour'd glaftes, varioufly combined 
with one another, and with a fmoaked glafs 5 and' 
found, that a green glafs before the fmoaked one diil 
beft ; 'the Sun appearing of a filvery hue, like the 
Moon, and the fpots and the limb exceedingly welt 
defined. 

M. de Barros, having thus deferibed the particular 
l^nomena, attempts, and indeed- very ingenioufly, to 
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account for them all, from this lingle fuppofition > 
namely, that the difks of the Sun, and of Mercury 
fecn thereon, are environed with a certain comta of 
light (like that which Sir Ifaac Newton calls the cir- 
cle of aberratmi or diffipation in refradlingtelefcopes), 
whereby the apparent diameter of the Sun is inlarged, 
and that of Mercury contraifted. 

But, as this gentleman made ufe of a refledting 
teiefcope, and as no fuch' circle, from the known 
principle of reflexion, can take place in fuch ,a teie- 
fcope, if well made, as Sir Ifaac has proved long 
ago ; I lhall not take up the Society’s time in purfu- 
ing him thro’ all his particular fuppoiitions but lhall 
endeavour to Ihew, that his hypothefis has really no 
foundation. ‘ - • 

Sir Ifaac, as I before hinted, in feveral of -his writ- 
ings, remarks, that the images of all objedts feen in 
refradting telefcopes are furrounded with a circle of 
aberration j which is always lefs, the longer the tele- 
fcopes are. In his optics he tells us, that, to avoid 
the indiftindtnefs arifing from this circle, he would 
propofe catadioptric telefcopes, in which, if the fpe- 
culums, under limited apertures, bejujftly figured, no 
fuch circle of aberration can confufe tlie image : but, 
if the fpeculums are of a fpherical figure, with too 
large apertures, then indeed a circle of aberration 
will take place j aa it alfo will, when the figure de- 
viates from the circular towards the hyperbolic, ever 
under a fmall aperture j and the fame thing will hap- 
pen, if the fpherical figure be inaccurate. 

About three days from the change of the Moon 
her whole body is vifible : that part of the limh 
which is diredly enlightened by me folar rays ap- 

Z z 2 pearinj 
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pearing to the naked eye, as an arc of a greater circle, 
than the other, which receives the reflex light from, 
the earth. Look thro’ a refradting telefcopc, and you 
will perceive the apparent difference of thefc circles 
very much diminiflied: and if they be view’d with 
a good refledor, they will be perfedly reduced to an 
equality, even if meafured with a micrometer in the 
focus, as we have often found. 

If a refleding telefcope, well conffruded in all re- 
fpeds, be direded any confiderable time to the fun, 
fucha circle of aberration will be generated, from tlie 
little fpeculum’s being heated, and thereby its figure 
alter’d, from the fun’s rays falling condenfed thereon 
from the great one j and if it continues long under 
this circumftance, the image will be render’d utterly 
indiftind and confufed. 

This we were thoroughly convinced of at the 
above-mention’d ti;anfit of Mercury : for the refledor, 
a very good one, which we ufed, in taking, with the 
the micrometer, the differences of right afeenfion and 
declination between the planet and the fun’s limb, 
having been a good while expofed to the dired rays, 
was found at laft to give a very indiftind image j 
but was reftored to its former degree of perfection, 
by turning it from the fun, and ferewing off the eye- 
piece, fo as to admit the cool air into the great tube, 
whereby the over-heated ftnall fpeculum foon reco- 
vered its due temper and figure. The laff-mentioned 
clGfect is fcarce fenfible in the leffer reflectors of fmall 
apertures j but in thofe of largo ones it is very confi- 
derablc. 

Dr. BeviSj'Mr. Canton, and Mr. Bhd, who viewed 
Mercury going off the fun, with very good reflectors 
of dififerent lengths, affure me, they faw him quite 
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diftinit and free from any corona^ or circle ot aber- 
ration, and the fun’s limb perfectly well defined. 
For my own part, he appeared to me, thro’ a reflec- 
tor of four feet focus, magnifying about 15 f times, 
as truly defined as I could wifli to fee a black cir- 
cle upon a white ground, 

I muft, however, upon this occafion, take notice, 
that, during the whole time of this tranfit of Mer- 
cury, the air was perfectly calm with us j but that, 
in the two laft tranfits of Mercury over the fun, viz. 
in the years 1736 and 1743, both the fun’s and Mer- 
cury's limbs appeared to me indiftinct, aud furrounded 
with fomething like what this gentleman calls a lu- 
minous crown, or circle of aberration j tho' I, at 
both thefe times, made ufe of reflecting telefcopes, 
which I had, by former trials, efteemed good. But 
it is to be obferved, that, during both thefe tranlits, 
there was a conftant hard gale of wind j and as I had, by 
other obfervations, formerly found, that the images 
of the planets, in the night-time, did not appear fo 
diftinct in windy weather, as when it was calm, I 
therefore imputed the indiftinctnefs of the fun’s and 
Mercury's limbs to the air’s being agitated by the 
wind And of this we may be made fenfible by 
a familiar inftance : 

Suppofe a veflel full of water, having any thing 
lying at the bottom, fuch as a Ihilling, the water being 
at reft J you will then perceive the image of the fliil- 
ling diftinctly j but if you give any commotion to the 
water, the image of the ftiilling will then appear in- 
dillinct and confufed. 

* Since this paper was read, Mr. Short has been infoiiseif by M, Le 
Monfiier, the French King’s aftroncwier, that, during the laft tranfit at 
Paris, they iwd a hard gale, of wind from the N. E . ' 

Somewhat 
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Somewhat analogous to this Is this other appear- 
nce ; If you look thro’ a telefcope at any of the 
>lanets, when the ftars appear hazy, dim, and lan- 
guid, you will fee them diftindly : but look at them 
igain, when the ftars appear moft bright and fpark- 
ing, you will then find their images lefs diftindt. 
rhis may be accounted for by the juft-mention’d 
nftance of the veflel of water, by fuppofing air in- 
fead of water. And if we confider the infinite num- 
oer of heterogeneous particles which continually float 
in the air, and fuppofe thefe to be at reft, or put 
into motion, we fhall find, that it is not at all 
furprifing, that we fee the images of objedis, placed 
beyond die medium of air, more or Icfs diftinft. 

We are not fo fenfible of this indiftindtnefs, arifing 
from the agitation of the air, in refradiing telefcopes, 
as in refledtors : becaufe the errors of reflexion, caufed 
by any irregularity in their figure, or confufion in the 
air, are about five or fix times greater than the fame 
errors in refraction j even tho’ both telefcopes magni- 
fy the fame number of times i as has long ago Iken 
demonftrated. 

Wc alfo rook notice of M. de Bairos’s firftphaenq- 
menon j to wit, the feeming greater velocity of Mer- 
cury when he was near the egrefs : which we thus ac- 
counted for. When he was at a confiderabk diftance 
from the limb, there being nothing near enough to 
refer his velocity to, he fcemed in a manner fta- 
tionary 5 but being advanced near the fun's edge, wc 
could refer his motion to that, with cafe; which 
thus becoming fenfible, it might be eftcemed rapid, 
in comparifon of the former. I have often made the 
fame remark on the gradual approach of two lumi- 
nous 
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nous bodies, as the appulfe of the moon’s lucid limb 
to a flar or planet. 

Tlie expedition with which the author obferved 
his fccond phasnomcnon, is truly fomewhat extraor- 
dinary ; namely, that he fliould firft obferve what he 
names the final contact ; fecondly, that he flipuld take 
away his green glafs j and then, thirdly, that he fiiould 
be able fuddenly to alter the conformation of his 
eye, fo as to fee diftinctly with a much greater in- 
flux of light, and then take another obfervatioii, and 
all in the fliort fpace of four feconds! Meflieurs 
Mairan and Bouguer take notice of this in their cer- 
tificate, which follows this memoir; and own, that 
his obfervations were fiich, as feem to have required 
the attention of fcveral perfons. 

Upon the whole, we may conclude, that the fe- 
veral phtenomena, obferved by this gentleman, in the 
tranfit and egrefs of Mercury, were owing to in- 
diftinctnefs of vifion, arifing either from the eye, the 
tclcfcope, or the air ; and that this alone may ac- 
count for them all, without having rccourfe to fiip- 
pofed circles of aberration j which can never pof- 
iibly exift in a well-conftructed reflecting telefcope. 
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LVI. jfn RxfUcattQn of an obfcure Paffage 
in Albert Girard’^ Commentary upon Simon 
Stevin’r Worh (P^ide Les Oeuvres Ma- 
them. de Simon Stevin, a Leyde, 1634, 
p. 169, 170) ; by Mr. Simfon, Profejfor 
of Mathematics at the Univerfiy of Glaf- 
gow ; Communicated by the Right Honour- 
able Philip Earl Stanhope. 


Read Dec 
*753 


“ T^UIS que je fuis entxe en la ma- 
JL “ tiere des nombres rationaux, 
“ j’adjoufteray encore deux ou trois particularitez, 
“ non encoE par cy devant praftiquees, comme d’ex- 
“ pUquer les radicaux extremement pres, dc.'* 


The firft thing Albert Girard gives in this place is 
a method of expreffing the ratio of the fegments of a 
line cut in extreme and'mean proportion, by rational 
numbers, that converge to the true ratio. For this 
purpofehe takes theprogreffion o, i, i, 2, 3, y, 8, 13, 
21, &c, every term of which is equal to the fum of 
the two terms that precede it : and fays, any number 
in this progreffion nas unto the following the fame 
ratio [nearly] that any other has to that, which fol- 
lows it. Thus y has to 8 nearly the fame, ratio, that 
8 has to 1 3 ; confequently, any 3 numbers next one 
another as 8, 13, 21, nearly exprefsthe fegments of 
a line cut in extreme and mean proportion, and the 
whole line; fo that 13, 21, 21, {N.B. 13 iswron^ 
jxinted for the fecondjaumber, inftead or 21) con- 

ftitute 
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ftitutc near enough an ifofceles triangle, having the 
angle of a pentagon ; L e. whofe angle at the vertex n 
fubtendf d by the fide of a pentagon in the circle de- 
feribed about the triangle. 

Now this will be plain, if it be fliewn, that the 
fquarcs of the numbers in this feries are alternatel) 
leffer and greater by an unit, than the produdt of the 
two numbers next them upon each fide. Thus, ir 
the four numbers, y, 8, 13, 21, the fquare of 8 if 
an unit Icflcr than the produd of 5 and 1 3 j but thf 
fquare of 13 that next follows 8, viz. 165), is ar 
unit greater than 8 times 21, or 168 j and fo on con- 
Ibntly. 

Cafe 1. 

If <7, Cj. be fuch numbers, that 
Then, if be taken, fo that d =« ^ 4 -^ 5 then fihal. 

“h* t issc Ct 

Becaufe = *5 4* ^^+1 l!hallbess^^-l-'^^4 

I « <7C 4- [2] which is = a-j-^ x ^ cc [1 ]: Ergi 

cc. 

Cafi 2. 

If a, i, f, be fuch 

Then, if 4 be taken, fo that dz=zh'\-c j then ihal 
^t/sa:6V4-I* 

assCf'4-I [i.] 

Problem, 

Having given the numbers, in Cafe i. to, fine 
b and er, i. e. having given a to find b fuch thai 
kb-^- j =s (iJcsBs) aa^^-ab j then is — abz^aa-^i 

A a a anr 


I. a-^b = c 

z.acss^bb ] 
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ind therefore b = Whence, to make 

ia rational integer number, muft be a fquarei 

which it will be. if u=i i and then S will alfo be_ r, 
and c will be z ; and having continued the fenes, 
every number will have the properties mentioned. 

The fecond thing which Albert Girard mentions, 
is a way of exhibiting a feries of rational fractions, 
that converge to the fquare root of any nimber pro- 
pofed, and that very faft. He tells nothing dbout 
the way of forming it, and only gives the two fol- 
lowing examples ; viz. 

He fays, 2 is equal nearly to 5*^ • or, ir you 
would have it nearer, to * Ig?. , . . , r 
His other example is of V 

nearly equal to 3 441471 5 ri* 

are the fractions your lordftiip has turned, at firit light, 

into continued fraaions of the fame value *. ^ 

The way of making a ferks of rational fraaions, 
which converge to me fquare root of any number 
propofed, in fuch a manner,^ that the fquare of the 
numerator of any of them being leflened by an unit, 
or, in fome cafes, increafed by an unit, the remainder. 
Of fum divided by the fquare of the denominator, lhall 
be exactly equal to the number propofed, depends 
'upon the following propofitions : 

Frop. 


* N. S. That the continued frafUod here alluded to fot ej^eRtug the 
fqimre root of 10 was f x i 


‘3*j, iSc. ttd infinitum. 
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Prop, i. 

h 

Let a be aiiy number propofed, and - be fuch a 
fra£tion, that ;= <7, i. e. bb = acc-\- 1 , then, if 
two other fractions be taken, one of which is i., the 

firft divided by the propofed number and the other 
is p the reciprocal of the firft fraftionj then the 

fradion whofe numerator is the fum of the 

products of the numerators, and of the denomina- 
tors of the frafticaifr *and and its denominator 
the fum <jf the products of the numerators, and of 
the denominators of the fractions ■ and lhall have 

the fame property with the fradtion ji. ”’*ss=^, 

Becaufe bb ssacc-^i 

bb^acc^ij and fquaring 
^ 4 i— adding 

Whence sss a. 

Prop, 2. 

* /jAJLt 

If ~ be fuch a firadtion, that-J-^tf, i e. bb-k-l^ccy 
all other things remaining as in Prop, i, j then ftiall 
the ftadlion formed as there deferibed, be 

fuch,that^^=?=a, 

a^e* 

, A a a s 


Becaufe 
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Beaufe then acc — ^=1 j and fquadng 

M — iab'^c^-\-a^c^— i . 

Whence, as i» the foregoing, it will follow, that 

bb-\-act — I 
'ibc 

Vrop, 3. 

h hh X 

Let the fraction - be fuch, that — ~ i. e. h b 

' d ' " . . 

= acc-\-t', alfo let ~ be another fraftioHi having the 

b ♦ 

fame property with i, e, fnch, that ddssaee-^ i. 

Then, if from the fraction-, and the two others men- 

h c 

tioned in Prop. 1. viz, — , and j, a new fraction be 

formed, in the fame manner as the fraction 

h be 

was formed from -, and the fame two •- andr, which 

c* ac 

fraction will be } this new fraction fhall have 
the fame property with the' Other two ^and^, t.e. 

c e 

I. bh=siacc-\'i 

t. dd:ssaee^i 

4. [2.] 

6. b^iP-\-a‘-c^e^f^ab^ei-J^a^c^e^i\-ac^-\-l fc.j 

7. b'^d^\-ah^e^ssiac^iP-\-ab'^e^’\-i [6. 3] 

%. .b^d''^iabcde-\-a*c' 4 '^c*i^-\‘Zabcde-\‘ah*e*’{‘ i[j]. 



t. e. bd^ace 
hd^ack 7—1 
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'.a%^d-\^be 4* i* 


cd-\-be 

Trop. 4. 

The fame things being fuppofed as in Prop. 3. eX' 
cept that bb^ inftead of being equal to acc-\-i^ as 
there, is equal to acc — i, or bb-\-x-=uicc \ it will fol- 
low, by the like fteps as in Propofitioii .'^. that 

bd-^ace -fi 


cd-\.bs - • 

Prop. y. 

If likewife be equal to ^ as well as b^sss 
acc^ii all other things remaining as in Propor- 
tion 3. then fliall bd-^ace. ■ssa% cd-^be 4* i) i> 
i>d-\-ace 


:d-\-be 


I a. 


r. b^^i'ssacc . , , . ' • ■ , 

i. d*\^i^ee 

3. 

4. a€*d*-\-ac*^*cH* [».] 

5. b*d‘>-^ac*sssabH*-\-i [3, i.] 

6 . [y.] 

7. b*d*-\“a*c*e^^<ic*d^-\;ab*e*-{-i [^.4*] 

8. b*d*-^tabcde-\-a*c'd^vsi(tc*(P^%^cdedp-aPd'’^i [7.] 


9 ' 


i, e. bd^aco\ s=s<*xcJ|^ +1* • • 

bd+aco —I 

Itfr- umtiB-tr-^i-jiiTiimiWri mpr^ .iti.iilri.jiliri 
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Pro^. 6 . 

But if acc-^j, and d*=^aee — i, all otlicr things 

remaining as in Prop. a. Then Ihall fd-^ace'^ 4- 1 r: 
% 

, . Si+aa +i , , , , _ 

axTI^e > !• e- ^ which maybe ihewn, 

cd-\^bt 

as the reft were. 

Now, let a Ibe sny number propofed, and let the? 
ftaction - be fuch, that either *1" * _ 

C u 


!«;, or 


and take the fractions ~ and before defciil^d ^ then 

the feries of fractions convergbgto wj.tl,1ie,as 

follows : . , 

* « ^ 

j, i } tlje 'firftf f^pa of thd ■ jQbles. ' ' 

fep«4 fomKdfron 

, " Ithe precedingj aiidthe a 

iSpe Ifractions Jn the 


td-fbeg ' 

^ 4 r T~ ~ 1 fourtih term. 
&c, in infin. 


fame manner as. tljic fc- 
cond from the firft, and 
thefe fractions. 


And from the foregoing propofitipns it follows, 

I. That if ^^^sssa, then- every feaction. of the 
feries fhall be fuch. 

That if from the fquare of its nuimerafear be taken 
^ ^nit^ the remainder, divided by tide fquare of its 
denominator^ ilhaft be equaf to a. 

For, by Prep, i. the fra^pi? ^Ihall be fueh i and 

by Prop, 3. the next fraftion ^ fliall likewile befueh j 
and fo all the following terms. 

1 Exampie, 
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Example, 

Let assii j then the firfl fraction, i. e, that in the 

■y hb''^X * 

fmalleft numbers, that makes =3 z, is when h 
=3, and csszi 5 fo that 

1. i J i 

b ac ^ € 

are And the terms following the firft |- 

2 . ll Iflrp il 13 LLL fifr. 

■J* Tf a:drc 7 0 * 5 ^. stTs* 

2. Butif^^ii=tf, i,e, if the firft fraction - of 

the feries have the ffuare of its numerator an unit lefs 
than acc-t the multiple of the fquare of its denomina- 
tor by the number ; the fccond term fhall have the 
fquare of its numerator an unit greater than the faid 
multiple of the fquare of its denominator j and the 
tlrird term fliail have ihe faid fquare an unit leffer, 
and fo on alternately. 

For, by Frop. z. the fecond term ^ fhall be fuch, 
tliat r suid therefore^ by JPrd»/s.4. the third 

term-^ fhall be fuch, that-^^aetf. Arid by Pr<^. 

w " 

h 

f. it follows, that the next term ^ fliall be fuch, that 
and fo on alternately, by Frop, 4. and 

Example. 

h b *b * 4 «* 1 

Let <2332 s then the firft fraction - that makes - Jli 

C » iTlF 

ss; 2, is when i, and ris 1. So that 

c 
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c ac'i b 
b' 1£ c 


And the following terms 
^re JL arc s I i-J -Sii 

, , i »• /• ti* 7o 

T» 2* J 

But if be 1 3, then the hrft fraction will be 

■ 1 ^- m ¥. m - *1111 


3. But if the fraction - be fuch, that and 

if the fractions ~ , j , be taken, from which the fe- 
ties is to be formed, as has been defcribed j then, if 
the firft fraction of the feries be made not -,but fome 

i, 

fraction fuch that then fhall every term 

of the feries be fuch as the fraction i, e, the fquare 

of the numerator being mcreafed by an unit, and the 
fum divided by the fquare of the denombator, the 
quotient fhali be eqqal to _ 

For, fiiice M’s!=tfcc 4- 1, and i, by 

Prop. 6 . it follows, that the next term ^ lhall be 
fuch, thatr^ds-rf . and fo on for every term. 


Example. 

Let » 2 ^ ~ I } tlien will ™ «= and and 
let 7 « * J then 

i.Ll\ ^ 

£ 0e 5 4 

sie 

ill 
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And the other terms 

are 7. ±l 139 1393. 

5 29 169 98s 

To find - fuch as makes bb — r — acc^ i, e. ace 4- 

I = ih, recourfe muft be had to Lord Brouncker's 
method in Dr. Wallis’s Commercium EpiJioUcum. 

LVII, Ohfervations upon the Eicdricity of the 
Air, made at the Chateau de Maintenon, 
during the Months c/* June, July, and Oc- 
tober, 1753 J being Part of a Letter from 
the Abbe F,R.S, to the Rev. Ste-- 

phen, Hales, JO. D. K R, S. Trarfated 
from the French by James Parlbns, M.D* 
F. R. S. 

SIR, 

HiMd Dec. ao,¥^EING affured, that the eledricity 
J 3 atqaofphere would yet alSFord 
means of entertaining you, I fpent part of this fum- 
mer in obferving what nature prcfented me upon fa 
important a fubjed. 

On the i4,th of June I accompanied the Marechal 
de Noailles to his caftle of Maintenon. At my ar* 
rival, I fet up an apparatus, which confifted of an 
iron wire 370 feet long, raifid to 90 feet above the 
horizon. It came down from a very high room in 
the caftle, where it was faftened to a filJtea cord fix 

B bb feeb 
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feet long, and was carried from thence to the flceplc 
of the town ; wdiere it was likcwilc iallen’d to an- 
other filken cord of eight feet long, and Ihcltcr'd from 
rain : and a large key was fufpended by the end ot 
this wire,, in order to receive the elcdhical fluid. 

Ohfervation i. 

From the 17th of June, the time of beginning my 
experiments, the electricity of the air was fenfibly felt 
every day, from fun-rife, to 7 or 8 in the evening j 
except in moift weather, when I could perceive no 
figns of eledricity. In dry weather, the wire at- 
tracted minute bodies, at no greater diltance than 
three or four lines. I repeated the experiment care- 
fully every day, and conftantlyobferved, that, in wea- 
ther void of ftorms, the electricity of a piece of feal- 
ing-wax of two inches long was above twice as ftrong 
as that of the air. This obfervation inclines me to. 
conclude, that, in weather of equal drinefs, the elec- 
tricity of the air is always equal. 

O^/. 2. 

When I grafped the wire clofely in my hand, the 
electricity ceafed inftantly, and did not recover till, 
three or four minutes after : whereas, during a ftorm, 
we could deprive the wire of its eledricity but a mo- 
ment j for it immediately return’d with the fame vi- 
gour. Whence it appears, that the common eleClrir- 
city of the air has but a flow motion. 

Oi/ J. 

I endeavoured to increafe the electricity of my wirci, 
by the addition of a fecond, which communicated 

with 
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with an eleftilcal magazine, compofed of pieces of 
iron, tin plates, gilt paper, and fuch-like, fuftained 
hy lilken cords ; and I obferved, i . That the eledri- 
oal fluid did not even then ad with any more ftrcngth 
upon minute bodies prefented to the wire. 2. That, 
in depriving this magazine of its eledricity, it fcem'd 
to return the more flowly, the more confiderable the 
magazine was j whereas tlie contrary happens during 
a ftorm. This flownefs, with which the common 
electricity of the air is propagated, makes me defpair 
of finding means capable of rendering its motion fen- 
fible. 


Obf. 4. 

It does not appear to me, that hurricanes and tem- 
pefts increafe the electricity of the air, when they 
are not accompanied with thunder : for, during three 
days of a very violent continual wind in the month 
of July, wc were obliged to put the dull: within four 
or five lines of the conductor, before any fenfible at- 
traction could be perceived. The direction of the 
winds, whether call:, weft, north, or fouth, does not 
make any fenfible alteratibn in the electricity of the 
air, except when they are moift. In the moft dry 
nights of this fummer, I could obferve no figns of 
electricity in the air } but it returned in the morning, 
as I have faid, when the fun began to apj^car above 
the horizon, and vaniflied again in the evening, about 
half an hour after fun-fet. The ftrongeft common 
electricity of the atmofphere, during this fummer, 
was perceived in the month of July, on a very dry 
day, the heavens being very clear, and the fun ex- 
tremely hot. The diftance of ten or twelve Ime« 

B bb 2 was 
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vsfas then fufHcient for the approach of the daft to the 
conduftor, in order to fee the particles rife in a verti- 
cal diredtion, like the filings of iron on the applica- 
tion of a magnet. 


Obf. 5. 

On the 27th of June, at a afternoon, I perceived 
feme ftormy clouds rifing above the horizon, and im- 
mediately went up to my apparatus j and having ap- 
plied the dull to the key, it was attradled with a 
force, which increafed in proportion as the clouds, 
reached the zenith. When they had come nearly 
over the wire,' the dull was fo impetuoufly repell’a,. 
as to be intirely fcatter’d from the paper. I drew* 
conliderable fparks from it, altho’ there was neither 
thunder nor lightning. Thefe fparks were of a very 
lively red colour, when I attracted them with my 
finger : they were white and fmaller, when I ufed a 
wire hafted in a glafs tube : they were bluifii, and 
much extended, when attraded % fpirit of wine in 
4 filver fpoon. 


Ohf, 6 . 

I applied a piece of refin to. the condudor, but 
could ^aw no Iparks from it: however, all, who* 
were prefent, heard a noife like that of hairs when 
burnt, ft was the fame with fealing-wax, woolen** 
cloth,, linen, Then I took a quiekfilver'd glafs,. 
and applied to the clean fide a piece of wire of fix 
inches long, whilffc the other end was put ta tlie con- 
ductor j by Which I drew a multitude of fmall whitilh 
fparks, which foon cealied, but were fucccedcd hj ai 

noife 
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noifc, like that which happen’d upon sppTying- the re*- 
fin to the conduftor. 

I imagine, that this noife proceeds from the violent 
efforts made by the electrical fluid, in order to pene- 
trate into the wire. Since that fluid has only a deter- 
mined fpace to occupy in it, it is natural to think, 
that when that fpace is fill’d, the fluid ought to pro- 
duce a noife like that, which is heard, when the bot- 
tle in the Leyden experiment is greatly charged. 

When I applied the end of the wire to the filver’d 
furface of the glafs, whilft the other end touched the 
conductor, the quickfilver affected me fo ftrongly,, 
that, notwithftanding my being fo much accuftomed 
to fuffer thefe electrical fhocks, I was not able to 
bear this. 

From hence I conclude, that the beft method of 
increafing the electrical power is to make it fall upon 
fome metalline furface, intimately connected with a 
furface, that is an electric per fe. And in order to 
bring reafon and experience together, this is the man- 
ner, in which I think the power augmented : 

When the electrical fluid is pufhed with tupidity 
along the conductor (as it happens during a thundcr- 
ftorm), it ought to be inftantly diffufedover the fur- 
face of the <|uickfilver. This fluid communicating 
with the glals mote eafily than with the air (which 
we fhall prove by-and-by), it ought partly to enter in- 
to the fubflanceof the glafs: for the tfifficulty, which 
it finds in pafling through its pores, gives it time tO' 
accumulate, and confequently to fhock bodies ap- 
plied to it with the greater power. But this method, 
which feems fo convenient to increafe the force of 

the 
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the electrical fluid in a ftorm, never fucceeded for th« 
common electricity of the air. I always found it nearly 
extinct, never exerting itfelf beyond a certain fphere 
of action, and that very inconfiderable. 

Obf. 7. 

When the ftormv clouds were in the zenith of my 
wire, I obferved, mat the electricity was increafed to 
fo high a point, that the filken thread attracted light 
bodies at the diftance of feven or eight inches. This 
cord was fix feet long, and in the firfi: foot the elec- 
tricity was nearly as ftrong as in the wire, but from 
thence it diminiftied in the reft of the length. I fub- 
ftituted a glafs tube to the filken cord, and obferved 
the fame phenomenon, with this difference, that the 
electrical fluid penetrated it with greater difficulty, 

Obf, 8. 

The ftormy clouds, which I mentioned before, re- 
mained about two hours above the horizon, without 
either thunder or lightning j nor did a very heavy rain 
diminifh the electricity, except about the end, when 
the clouds began to be diffipated j and for that time 
I left my apparatus. 

About fix o’ clock in the evening I was told, that 
there were figns of a new ftorm in the air : I went up, 
and while I was preparing matters, a young man of 
the town, thirty-five years old, fubject to an epilepfy, 
was among the fpectators. The ftnail time, which 
the ftorm lafted, was not enough to make many tri- 
als in } and die following was what I moft attended 
toi 


I drew 
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I drew fparks upon the epileptic pcrfon, who 
prelcnt, from the firft thunder* clap. At firft he bore 
themj but in two or thiec minutes I perceived his 
countenance change ; and, for fear that any accident 
Ihould happen to him, I hegg’d he would retire. He 
was no fooner returned home, than his fenles fail’d 
him, and he was feized with a moft violent fit. His 
convulfions were taken off with fpirit of hartihorn j but 
his reafon did not return in an hour and half. He went 
up-and-down-ftairs, like one who walks in his fleep, 
without fpeaking or knowing any perfon, fettling his 
papers, taking fnuff, and offering chairs to all that 
came in. When he was fpoken to, he pronounced 
inarticulate words, which had no connexion offenfe. 

When this poor man recovered his reafon, he fell 
into another fit. His friends told me, that he was 
more affedted with this diftemper when it thunder’d, 
than at any other time ; and that if at any time it hap- 
pen’d, which it rarely did, that he then efcaped, his 
eyes, his countenance, and the confufion of his ex 
preffions, fuflicicntly demonfir ated the weaknefs 0 
his reafon. 

The next day I learned from himfelf, that tlx 
fear of thunder was not the caufe of his difeafe j bu' 
that, however, he found a fatal connexion betweei 
phsenomenon and that difiemper, with which Provi 
dence was pleafed to afflict him. He added, that 
when the fit feized him, he perceived a vapour rifinj 
in his breaft, with fo much rapidity, that he lofi al 
his fenfes, before he could call for help. 

Such are the obfervations, Sir, which my moment 
of Icifure fufter’d me to make : I fliould have bee 
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Tciy glad, If the matter were more thoroughly exa- 
mined, and my refearches more worthy of being pre- 
fented to you : but you are better acquainted with 
nature than any body, and you well know how dif. 
ficult it is to follow her in her operations* As to the 
reft, I lhall think myfelf well rewarded for my trou- 
ble, if ftie more frequently gives me the plcafure oi 
amufing you* 

I have the honour to be, with a fincere and re- 
Ipectful attachment, 

S I R, 

Your moft humble and 

obedient fervant, 

W, Maaseas, 


END of PAJir I, 






